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1.0  INTRODUCTION 

The  objective  of  a  standard  quality  assurance-quality  con¬ 
trol  plan  is  to  establish'  and  delineate  the  minimum  amount 
of  effort  the  WESTON  analytical  laboratory  will  perform  on 
every  sample  submitted  for  analysis.  This  plan  is  designed 
to  meet  four  goals  for  the  data  from  environmental  analysis 
carried  out  by  a  WESTON  laboratory.  They  are: 

•  Define  WESTON  standard  of  quality. 

•  Provide  legally  defensible  analysis 

•  A  published  standard  for  comparison  of  price  and 
quality 

•  a  published  standard  for  the  purpose  of  building  or 
modifying  a  sampling  and  analytical  program  that 
addresses  the  requirements  of  the  project. 

If  project  requirements  necessitate  different  quality 
assurance  programs,  the  user  of  WESTON  analytical  laboratory 
services  is  responsible  for  defining  and  identifying  all 
deviations  from  the  standard  QA/QC  plan.  All  changes  must 
be  documented  in  writing  for  approval  by  the  manager  of  the 
WESTON  laboratory  involved. 


2.0  SAMPLE  HANDLING  PROCEDURES 


In  order  to  meet  the  stated  goals  for  the  standard  QA/QC 
plan  the  client  and  the  analytical  laboratory  must  under¬ 
stand  and  follow  the  rules  for  handling  the  samples  within 
the  laboratory.  These  rules  treat  the  sample  collector  as 
an  integral  part  of  the  laboratory  team  in  achieving  the  cor¬ 
rect  analyses  for  the  sample.  Sampling  handling  procedures 
include: 

•  Analysis  Plan 

•  Bottle  Preparation 

•  Sample  Preservatives 

•  Chain  of  Custody  Documentation 
e  Sample  Management  System 

•  Sample  Storage 

•  Analysis  Scheduling 

•  Sample  Retention  and  Disposal 

2.1  Analysis  Plan 

The  analysis  plan  is  a  written  document  that  consists  of  the 
following  information: 

•  Name  of  the  client 

•  Project  Director  and  Project  Manager 

•  Pertinent  organization  information  (i.e.,  work  order 
numbers,  name  of  client). 

•  List  of  parameters  to  be  analyzed 

•  Number  of  samples  listed  by  parameter  and  matrix 

•  Price 

•  Projected  date  and  time  of  sample  arrival  at  the 
laboratory 

•  List  of  all  exceptions  to  the*  Standard  Analytical 
Plan  and  the  Standard  QA/QC  Plan 

•  List  all  the  extra  considerations  not  included  in 
the  Standard  QA/QC  Plan  (i.e.,  field  blanks,  USATHAMA 
QA/QC,  specific  data  reporting  requirements). 

The  analysis  plan  must  be  a  written  document.  It  must  be 
submitted  to  the  analytical  laboratory  to  be  approved  by  the 
manager  before  the  samples  are  collected.  All  deviations  to 
the  analysis  plan  must  be  documented  in  writing  by  either 
the  client  or  the  laboratory.  This  document  must  be  approv- 


The  Standard  Analytical  Plan  consists  of  the  specific 
methodology  used  by  the  analytical  laboratory  for  a  given  pa¬ 
rameter  and  matrix.  This  document  includes  a  brief  descrip¬ 
tion  of  the  method,  an  estimated  detection  limit,  and  a 
source  reference  for  the  method. 
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ed  by  the  laboratory  and  project  manager  within  the  holding 
time  of  the  parameter  of  concern  or  48  hours,  which  ever  is 
less.  No  analysis  will  be  performed  in  a  WESTON  analytical 
laboratory  without  the  proper  and  complete  analysis  plan  on 
file. 

2.2  Bottle  Preparation 

Sample  bottles  will  be  prepared  by  the  analytical  laboratory 
and  made  available  to  the  sampling  team  on  the  required  date 
in  the  analysis  plan.  The  bottles  will  be  prepared  accord¬ 
ing  to  WESTON  Standard  Operating  Procedures .  If  samples  are 
submitted  to  the  laboratory  in  bottles  or  containers  prepar¬ 
ed  by  others*  this  deviation  must  be  specified  in  the  analy¬ 
sis  plan  along  with  the  sample  bottle  preparation  protocols 
employed  and  the  person/company  responsible  for  preparing 
the  bottles. 

2.3  Sample  Preservatives 

All  sample  bottles  prepared  by  the  analytical  laboratory 
will  contain  the  preservative ( s )  shown  the  WESTON  Analysis 
Plan.  The  amount  of  the  preservative  placed  in  the  sample 
bottle  for  aqueous  samples  will  be  adequate  and  proper  for 
water  samples.  To  ensure  that  a  sample  is  properly  preserv¬ 
ed  after  collection  (especially  where  preservation  requires 
pH  adjustment),  field  personnel  are  urged  to  check  the  pH  of 
the  sample  after  preservation.  These  data  should  be  record¬ 
ed  in  field  notebooks. 

All  samples  submitted  will  be  checked  to  insure  the  proper 
preservative  and  preservation  procedures  were  used  for  the 
sample.  This  includes  the  following  checks  where  appropri¬ 
ate: 


I  Normal 

•  PH  o 

•  Temperature  of  4  C 

II  Special  at  Discretion  of  Lab 

•  Color 

•  Observation  of  sample  for  particulates  or  air  bubbles 
( VOA ) . 

•  Anion  spot  test  for  SO^"  and  Cl”  (TOC) 

All  observations  will  be  recorded  by  laboratory  personnel 
and  no  sample  will  be  analyzed  unless; 

•  it  is  properly  preserved 

•  the  client  has  authorized  the  sample  analysis  by  a 
written  amendment  to  the  analysis  plan  or  WESTON  Stan¬ 
dard  QA/QC  plan  as  prescribed  in  Section  2.1 
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2.4  Chain  of  Custody  Documentation 

All  samples  must  arrive  at  the  laboratory  with  a  chain  of 
custody  document.  A  copy  of  the  chain  of  custody  document 
is  contained  in  the  "Tracking  System".  The  laboratory  will 
provide  EPA-approved  sample  bottle  labels,  chain  of  custody 
forms,  and  shipping  containers  upon  request.  The  chain  of 
custody  document  must  be  initiated  at  the  time  the  sample 
bottles  are  prepared.  If  the  sample  bottles  are  not  prepar¬ 
ed  by  the  analytical  laboratory  then  the  client  assumes  re¬ 
sponsibility  for  proper  bottle  selection  and  preparation. 
The  chain  of  custody  document  submitted  in  this  case  should 
include  the  bpttle  preparation  and  sample  preservation  infor¬ 
mation. 

When  samples  are  delivered  to  the  laboratory,  the  informa¬ 
tion  on  the  chain  of  custody  document  must  be  complete  in 
full.  The  samples  will  be  inventoried  against  the  chain  of 
custody  form,  and  custody  transfer  acknowledged  by  signa¬ 
ture,  date  and  time  of  receipt.  A  copy  of  the  signed  form 
will  be  given  to  the  personnel  who  delivered  the  samples. 

For  samples  which  are  delivered  without  applicable  or  with 
incomplete  chain  of  custody  documentation,  the  sample  custo¬ 
dian  will  initiate  a  chain  of  custody  or  note  acknowledges 
receipt  of  the  samples  and  initiates  laboratory  custody. 

FOR  SAMPLES  WHICH  ARE  RECEIVED  WITHOUT  PROPER  CHAIN  OF  CUS¬ 
TODY,  OR  DEFICIENT  CHAIN  OF  CUSTODY,  THE  LEGAL  TRACEABILITY 
OF  SAMPLES  BEGINS  WITH  RECEIPT  AT  THE  LABORATORY  BUT  DOES 
NOT  EXTEND  TO  THE  POINT  OF  SAMPLE  COLLECTION. 

2.5  Sample  Management  System 

Upon  arrival  at  the  laboratory,  the  sample  will  be  either 
logged-in  immediately  or  stored  at  4°C  until  log-in  proce¬ 
dures  can  be  initiated.  The  log-in  process  for  any  given 
shipment  of  samples  must  be  completed  within  24  hours  of  sam¬ 
ple  arrival  at  the  laboratory  as  noted  on  the  chain  of  custo¬ 
dy  document.  The  log  in  data  will  be  available  to  the  sub¬ 
mitter  (Project  Manager)  within  48  hours  after  arrival  of 
the  samples  at  the  laboratory  to  verify  completeness  of  the 
sample  submittal.  Deviations  from  the  analysis  plan  must  be 
noted  and  resolved  by  both  parties  at  this  time. 

The  sample  management  system  will  be  used  for  the  following 
laboratory  functions: 

•  Scheduling 

•  Sample  Disposal 

•  Invoicing  (See  Pricing  Schedule  for  the  appropriate 
analytical  laboratory) 

•  Data  Management 

•  Deliverable  Preparation 


J-6 


It  is  imperative  that  the  field  documentation  provided  by 
field  personnel  and  the  sample  log-in  procedure  in  the  ana¬ 
lytical  laboratory  be  complete  and  accurate.  Resolution  of 
deviations  from  the  analysis  plan  must  be  accomplished  with¬ 
in  the  holding  time  of  the  parameter  of  concern  or  48  hours. 
Resolution  of  these  items  must  be  accomplished  by  telephone, 
followed  by  written  documentation  in  order  to  complete  the 
analysis  within  the  required  holding  time.  The  holding 
times  are  summarized  in  the  Analysis  Plan. 

Each  sample  container  is  assigned  a  sequential  WESTON  sample 
number.  This  unique  WESTON  number  will  identify  the  sample 
(and  any  extracts  cU  ived  from  the  ^sample)  in  the  labora¬ 
tory’s  internal  chain  of  custody  until  proper  disposal  of 
samples  or  extracts.  All  references  to  a  sample  in  any  com¬ 
munications  should  include  this  sample  number  as  well  as  the 
site  identification  number  (code). 

For  additional  information  see  WESTON's  Analytical  Labora¬ 
tory's  Sample  Tracking  Document. 

This  program  provides  "cradle  to  grave"  chain  of  custody  doc¬ 
umentation  . 

2.6  Sample  Storage 

All  samples  will  be  stored  in  a  locked  refrigerator  at  4°+ 
1°C.  Temperature  of  storage  refrigerators  are  monitored 
daily  by  laboratory  personnel.  They  will  be  removed  from 
storage  by  a  limited  number  of  authorized  WESTON  personnel 
for  either  analysis,  long  term  retention  or  disposal.  All 
sample  movement  will  be  documented  using  the  laboratory 


WESTON's  chain  of  custody  program  includes  the  follow¬ 
ing: 

•  Sample  bottle  preparation 

•  Sample  preservatives 

•  EPA-approved  sample  bottle  labels  and  chain  of  custo¬ 
dy  documents 

•  Secured  shipping  containers 

•  Laboratory  access  limited  to  authorized  personnel 

•  Locked  refrigerated  storage 

•  Internal  laboratory  chain  of  custody  documentation 
for  all  analytical  operation,  including  sample  dispo¬ 
sal  . 

•  All  chain  of  custody  documentation  includes  the  loca¬ 
tion,  persons  involved,  date,  time  and  reason  for  sam¬ 
ple  dislocation. 

•  Signing  and  dating  of  all  laboratory  documentation 
pertaining  to  sample  receipt,  preparation  and  analy- 
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chain  of  custody  documentation.  Sample  extracts  or  digested 
samples  will  receive  the  same  consideration.  During  non¬ 
working  hours,  no  sample  will  -remain  unattended  without  be¬ 
ing  placed  in  a  secure  area. 

2.7  Sample  Retention  and  Disposal 

All  samples  will  be  retained  in  the  refrigerator  for  30  cal¬ 
endar  days  after  the  date  on  the  invoice  accompanying  the 
final  analytical  results.  Unless  there  is  a  written  re¬ 
quest  for  sample  retention  in  the  analysis  plan  or  a  written 
amendment  to  the  analysis  plan,  then  all  samples  will  re¬ 
ceive  proper  disposal. on  the  31st  calendar  day  after  the  in¬ 
voice  date.  (See  -Price  List  for  retention  and  disposal 
costs). 
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3.0  STANDARD  OPERATING  PROCEDURES 

3.1  Analytical  Methods 

All  of  the  analytical  laboratory's  methods  are  listed  in  the 
Standard  Analysis  Plan.  Since  the  choice  of  method  depends 
on  the  parameter,  the  matrix,  possible  interferences,  cost, 
and  detection  limit  desired,  the  Standard  Analysis  Plan  de¬ 
notes  the  method  that  will  be  used  by  the  analytical  labora¬ 
tory  unless  the  analysis  plan  specifically  states  that  an¬ 
other  method  must  be  used.  A  rationale  should  accompany 
this  choice  of  method  in  the  analysis  plan. 

3.2  Documentation  of  the  Analytical  Procedure 

All  data  and  observations  will  be  recorded  into  a  bound 
laboratory  notebook.  The  entries  will  include: 

• 

•  Analyst 

•  Date,  Starting  and  Completion  times 

•  Calibration  Data 

•  Results  of  analysis  of  laboratory  quality  control 
samples 

•  Order  of  Analysis 

•  Example  calculations 

•  Method  reference 

•  Instrument  identification 

•  Location  of  raw  and  final  data 

All  deviation  from  the  method  and  pertinent  observations 
will  be  recorded  in  the  laboratory  notebook  and  noted  in  the 
data  summary  report.  Also,  all  "out  of  control"  situations 
observed  by  the  quality  control  program  must  be  documented 
in  the  notebook.  This  includes  all  corrective  actions  taken 
by  the  analyst,  supervisor,  and/or  the  laboratory  QA/QC  co¬ 
ordinator  in  response  to  the  "out  of  Control"  situation. 
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4.0  ANALYTICAL  LABORATORY  QUALITY  CONTROL 

4.1  Analytical  Method  Calibration 

4.1.1  Initial  Calibration 

For  all  parameters  utilizing  a  calibration  curve  for 
quantification,  the  analytical  laboratory  will  measure 
the  response  to  a  reagent  blank  and  at  least  five  (5) 
different  concentrations  of  th§  analyte.  A  modification 
of  the  method  of  Hubaux  and  Vos  will  be  used  to  deter¬ 
mine  the  following: 

•  The  acceptable  linear  concentration  range 
for  quantitation  (the  correlation  coeffi¬ 
cient  (R)  must  be  >  0.996). 

•  The  instrumental  detection  limit. 

At  least  three  (3)  calibration  concentrations  must  be  in 
the  range  of  responses  that  is  above  the  calculated  de¬ 
tection  limit  and  used  for  calculating  the  acceptable 
linear  concentration  range.  No  response  can  be  report¬ 
ed  for  a  sample  if  the  response  is: 

•  greater  than  the  response  of  the  most  con¬ 
centrated  calibration  standard  used  in  cal¬ 
culating  the  acceptable  linear  concentra¬ 
tion  range. 

•  less  than  the  response  of  the  calculated 
detection  limit. 

•  less  than  the  response  of  the  lowest  con¬ 
centration  calibration  standard  if  the  re¬ 
sponse  of  the  calculated  detection  limit 
is  less  than  the  response  of  the  lowest 
calibration  standard  used. 

4.1.2  Shift  Calibration 

Since  the  objective  of  the  QC  program  is  to  verify  that 
analytical  accuracy  and  precision  are  in  control  for  a 
given  method  -  instrument  -  parameter,  the  initial  in¬ 
strument  calibration  must  be  verified  periodically. 
This  requires  the  analysis  of  at  least  one  calibration 
standard  within  the  range  of  initial  calibration.  The 
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ongoing  calibration  data  will  be  checked  to  verify  that 
it  is  within  ^  10%  of  the  initial  calibration.  A  mini- 
main  of  one  shift  calibration  every  8-12  hours  if  the  in¬ 
strumental  systems  is  automated  for  continuous  opera¬ 
tion. 

4.1.3  Re-calibration 


Recalibration  is  required  after: 


•  Instrument  repair  and/or  mainten¬ 
ance. 

•  •  A  shift  calibration  does  not  meet 

previous  calibration  criteria. 

•  Any  "out  of  control"  situation  as 
defined  in  Section  4.6. 

4.2  Lot  Size 

The  quality  control  samples  are  assigned  to  each  lot  of 
analytical  samples.  The  size  of  a  lot  can  be  dictated 
by  the  number  of  samples  that  can  be  completed  in  a 
shift  by  an  analyst.  Therefore,  the  size  of  a  lot  can 
vary,  but,  the  variance  should  not  be  more  than  20%. 

4.3  Quality  Control  Samples 

Every  lot,  regardless  of  size,  will  have  the  following 
quality  control  samples  included. 

•  Blanks 

9  Calibration  Standards 

•  Duplicate  (Split  Sample) 

•  Spike  (Standard  Matrix  spike) 

Note:  That  if  a  lot  contains  20  samples,  at 
least  one  of  the  samples  will  be  analyzed 
in  duplicate.  If  a  client  submits  less 
than  20  samples  for  analysis  and  desires 
one  of  those  samples  be  analzyed  in  dupli¬ 
cate,  the  laboratory  must  be  notified  pri¬ 
or  to  sample  receipt. 

4.3.1  Quality  Control  Blanks 

4. 3. 1.1  Reagent  Blank 

The  reagent  blank  is  an  integral  part  of  the 
calibration  procedure.  It  consists  of  the 
solvent  or  matrix  used  for  the  calibration 
standards  without  the  presence  of  the  ana¬ 
lyte  being  measured. 


The  analytical  laboratory  will  use  solvents 
and  reagents  of  the  highest  purity  available 
to  minimize  laboratory  contamination.  Also, 
the  water  quality  of  the  deionized  -  carbon 
treated  "pure"  water  system  will  be  monitor¬ 
ed  monthly. 

4. 3.1. 2  Method  Blank 

The  method  blank  is  a  matrix  as  similar  to 
that  of  the  analytical  sample  as  possible 
without  the  presence  of  the  analyte.  The 
method  blank  Ts  prepared  and  analyzed  with  - 
the  samples  and  is  used  to  monitor  labora¬ 
tory  contamination. 

4.3.2  Analytical  Reference  Standards 

Calibration  and  spiking  standards  will  be  traceable 
standard  materials  supplied  by  or  traceable  where 
possible  to  a  federal  government  agency  such  as 
EPA,  NBS ,  or  USATHAMA.  Where  this  is  not  possible, 
analytical  standards  of  highest  available  purity 
will  be  purchased  from  available  commercial  sup¬ 
pliers  . 


4. 3. 2.1  Calibration  Check  Standard 

When  the  analyses  a  lot  of  analytical  sam¬ 
ples  along  with  the  required  QC  samples  are 
complete,  a  check  calibration  standard  will 
be  analyzed.  A  check  calibration  standard 
is  one  of  the  calibration  standard  solutions 
used  to  develop  the  analytical  calibration. 
This  calibration  standard  must  be  in  the  ac¬ 
ceptable  linear  concentration  range  of  the 
calibration  curve.  Acceptability  of  the  re¬ 
sponse  to  calibration  check  standard  is  de¬ 
termined  by  the  QC  chart  as  discussed  in  sec¬ 
tions  4.4  and  4.6. 

4.3.3  Standard  Matrix  Spike  Sample 

In  each  analytical  sample  lot  one  sample  will  be  a 
standard  matrix  spike  consisting  of  a  matrix  as  sim¬ 
ilar  as  possible  to  the  matrix  of  the  analytical 
samples  in  the  lot.  The  analyst  will  spike  one  of 
these  with  a  known  amount  of  the  analyte  with  the 
acceptable  calibration  concentration  range.  The 
standard  matrix  spike  sample  is  carried  through  the 
method  as  an  analytical  sample.  In  most  cases  la¬ 
boratory  reagent  water  water  and/or  a  "clean"  soil 
will  be  used  for  the  matrix.  The  results  of  this 
spike  sample  will  be  used  to  monitor  analytical  ac¬ 
curacy. 
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4.3.4  Quality  Control  Sample  Summary 

Assuming  that  the  analytical  lot  size  for  a  param¬ 
eter  is  twenty  (20),  the  analyst  would  follow  the 
hypothetical  analysis  order  shown  in  Table  1. 

4.4  Quality  Control  Charts 

Three  QC  charts  will  be  constructed  for  each  analytical 
method  (instrument  -  parameter)  excluding  the  analyst. 
The  analyst  will  have  his  or  her  own  code  on  the  QC 
chart.  The  QC  charts  are: 

•  ‘  An  accuracy"QC  chart  based  on  the  %  recovery 

of  the  standard  matrix  spike  sample. 

•  A  precision  QC  chart  based  on  the  relative 
mean  difference  between  the  results  obtained 
from  the  analysis  of  duplicate  sample  ali¬ 
quots  . 

•  A  precision  QC  chart  based  on  the  reproduc- 
tability  of  the  initial  and  shift  calibration 
slope. 

•  A  Quality  Control  chart  for  monitoring  ongoing 
calibration. 

The  details  of  the  QC  chart  construction  with  examples 
are  contained  in  the  WESTON  Analytical  Laboratory  Qual¬ 
ity  Assurance  -  Quality  Control  Manual. 

4.5  Quality  Control  for  Reporting  Results 

4.5.1  Detection  Limit 

There  are  three  detection  limits  derived  from  the 
method  and  the  analytical  experiment. 

•  Estimated  detection  limit. 

•  Detection  limit  calculated  from  the  calibra¬ 
tion  data. 

•  The  lowest  concentration  of  the  analyte  in  any 
calibration  standards. 

None  of  the  above  detection  limits  applies  to  a 
real  environmental  matrix  for  the  analyte  of  con¬ 
cern.  In  most  cases  the  actual  detection  limit 
will  be  equal  to  or  greater  than  the  instrumental 
detection  limit  which  is  reported.  Upon  request, 
the  actual  detection  limit  for  a  given  matrix  can 
be  experimentally  determined  or  estimated. 


Table  1 


Hypothetical  Order,  of  Analysis  for  a  Lot 
Size  of  20  Analytical  Samples 


Run  # 

Description 

Comments 

1 

Reagent  Blank 

Shift  Calibration 

2 

Standard  #1 

Shift  Calibration 

3 

Standard  #2 

Shift  Calibration 

4 

Standard  #3 

Shift  Calibration 

5-11 

Analytical  Samples  #1-7 

_ 

12 

Duplicate  of  Analytical  Sample  #5 

QC  Sample 

13-16 

Analytical  Samples  #8-11 

17 

Standard  Matrix  Spike 

QC  Sample 

18-24 

Analytical  Samples  #12-18 

25 

Method  Blank 

QC  Sample 

26-27 

Analtyical  Samples  #19-20 

28 

Calibration  Check  Sample 

QC  Sample 

MQf pc •  | a  j 

A  new  lot  can  be  analysed  without  a  shift  calibration  if  there 
are  no  "out  of  control"  situations  and  the  analyst  remains  the 
same.  (i.e.  return  to  run  #5  and  continue  through  run  #28) 

*b*Four  (4)  QC  samples  are  required  per  lot  of  20.  This  is  16  2/3% 
of  the  runs. 
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The  analytical  laboratory  will  report  experimental¬ 
ly  observed  detection  limit  from  the  calibration 
data.  The  latter  concentration  will  be  the  higher 
concentration  value  of  either  the  value  obtained 
from  the  calibration  for  regression  analysis  or  the 
lowest  concentration  calibration  standard  run. 

4.5.2  Significant  Figures 

The  general  rule  for  the  application  of  significant 
figures  to  analytical  environmental  data  is  shown 
in  Table  2. 

4.5.3  Units 

A  few  environment  analytical  parameters  have  their 
own  respective  units  such  as  pH,  specific  conductiv¬ 
ity  and  turbidity.  Most  concentrations  will  be  re¬ 
ported  in  one  of  two  units.  Concentrations  for 
liquid  samples  will  be  reported  in  micrograms  per 
liter  (ug/L  or  ppb).  Concentrations  for  solid  sam¬ 
ples  will  be  reported  as  micrograms  per  kilogram 
(ug/Kg/ppg)  dry  weight.  Any  deviation  from  this  re¬ 
porting  format  will  appear  in  a  footnote  form. 

4.5.4  Analytical  Modifications 

All  changes  and  rationale  for  the  changes  from  the 
published  WESTON  Standard  Analysis  Plan,  WESTON 
Standard  QA/QC  Plan  and  the  project's  analysis  plan 
will  be  placed  into  a  cover  letter/report  to  the 
client  accompanying  the  final  results  and  invoice. 

4.5.5  Final  Data  Review 

All  analytical  laboratory  results  will  be  reviewed 
by  the  laboratory  technical  managers  foi  the  follow¬ 
ing  items: 

•  Completeness 

•  Reasonableness 

•  Conformance  with  the  WESTON  Standard  Analyti¬ 
cal  Plan,  WESTON  Standard  QA/QC  Plan  and  the 
project’s  analysis  plan. 

•  Data  above  a  regulatory  limit,  where  appropri¬ 
ate  . 

•  Approval  of  the  data  by  appropriate  Section 
Manager . 


4.5.6  Deliverables 

The  client  will  receive  the  following  when  the  anal¬ 
yses  have  been  completed  by  the  laboratory. 

•  Analytical  Data  including  instrumental  detec¬ 
tion  limits. 

•  Assurance  that  the  WESTON  Standard  Analytical 
Plan,  WESTON  Standard  QA/QC  Plan  and  the  pro¬ 
ject's  analysis  plan  were  followed. 

•  .Assurance  that  all  quality  control  samples 

were  in  control. 

•  A  cover  letter . 

•  Invoice 

The  client  will  not  receive  the  following  unless 
specifically  requested  in  writing  (preferably  in 
the  analysis  plan): 

•  Raw  data 

•  QC  sample  results  (except  for  surrogate  recov¬ 
eries  for  GC/MS  analyses.) 

•  Pertinent  QC  charts 

•  EPA,  USATHAMA  or  other  specialized  data  re¬ 
ports  . 

4.5.7  Data  Archiving 

The  analytical  laboratory  will  maintain  on  file, 
all  the  raw  data,  laboratory  notebooks,  and  other 
documentation  pertinent  to  the  work  on  a  given  pro¬ 
ject.  This  file  will  be  maintained  in  locked  stor¬ 
age  for  five  (5)  years  from  the  date  of  the  invoice 
unless  a  written  request  is  submitted  for  changes 
the  retention  time. 

Data  Retrieval  from  archives  will  be  handled  in  a 
similar  fashion  to  a  request  for  analysis;  specifi¬ 
cally  a  written  request,  chain  of  custody,  quota¬ 
tion,  three  week  turn-around  time,  etc. 

4.6  Out  of  Control  Situations 

An  "out  of  control"  situation  occurs  when  there  are 
experimental  data  for  laboratory  quality  control 
samples  which  suggest  that  an  analytical  result  may 
be  of  questionable  or  unknown  validity.  It  is  the 
duty  of  the  analyst  to  identify  the  "out  of  con¬ 
trol"  situation  and  notify  the  supervisor.  The 
supervisor  will  then  recommend  the  appropriate  cor¬ 
rective  action.  (e.g.  reanalysis,  recalibration, 
etc.).  The  out  of  control  situation  and  corrective 
action  will  be  documented.  The  analysis  of  QC  sam- 


pies  monitors  precision,  accuracy  and  laboratory  contami¬ 
nation  for  a  particular  analysis.  The  criteria  for  iden¬ 
tifying  out  of  control  situations  for  laboratory  QC  sam¬ 
ples  are  discussed  below: 

4.6.1  Blanks 

Any  reagent  or  method  blank  which  contains  any  ana¬ 
lyte  greater  than  five  (5)  times  the  published  de¬ 
tection  limit  for  the  method  -  instrument  -  para¬ 
meter  -analytical  system  is  "out  of  control".  Cor¬ 
rective  action  is  required. 

4.6.2  Duplicate  Samples  and  Fortified  Reagent 
Blanks  (Standard  -Matrix  Spike) 


Any  result  from  a  split  sample  or  a  fortified  rea¬ 
gent  blank  that  fulfills  the  following  criteria  for 
"out  of  control"  on  the  respective  QC  chart  (See 
the  QA  Manual)  method/parameter  requires  corrective 
action  and/or  written  explanation  for  the  accep¬ 
tance  of  the  data  without  any  corrective  action. 

•  Any  result  that  exceeds  +-  3  standard  devia¬ 

tion  of  the  control  value. 

•  The  5th  consecutive  value  that  has  shown  an  in¬ 
creasing  or  decreasing  trend. 

•  The  7th  consecutive  value  on  the  same  side  of 
the  central  line  (mean). 

The  results  from  analysis  of  duplicate  samples  can 
be  misleading  where  matrix  homogenity  is  a  problem 
(e.g.  soil,  sludges,  sediments,  multiphase  liquid 
samples)  because  of  the  difficulty  in  obtaining  rep¬ 
licate  representative  aliquots  for  analysis. 

In  these  cases  a  written  explanation  (cover  letter) 
will  be  provided  for  data  interpretation. 

4.6.3  Calibration  Check  Standard 

Any  calibration  check  standard  that  fulfills  the 
criteria  for  "out  of  control"  on  the  QC  chart  as  de¬ 
lineated  in  section  4.6.2  requires  corrective  ac¬ 
tion. 

4.6.4  Sample  Cross  Contamination  or  Interference 

Any  sample  where  there  is  any  suspected  cross  con¬ 
tamination  from  the  previously  analyzed  sample  must 
be  regarded  as  "out  of  control".  Cross  contamina- 
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tion  usually  occurs  after  analysis  of  sample  with 
relatively  high  concentrations  of  analytes  or  inter¬ 
fering  compounds.  Therefore,  the  analyst  must  be 
aware  of  such  occurences.  To  verify  the  result, 
the  sample  must  be  reanalyzed  immediately  after  an 
acceptable  blank  run  and  the  data  for  the  reanaly¬ 
sis  compared  with  the  original.  Data  will  be  care¬ 
fully  reviewed  (e.g.  order  of  analysis,  historical 
data)  by  analysts  and  supervisors  to  ensure  that 
the  data  accurately  represents  the  sample.  (see 
section  4.5.5) 

4.6.5  Instrument  Malfunction 

Any  instrument  malfunction  is  considered  as  a  situa¬ 
tion  that  necessitates  corrective  action  (see  sec¬ 
tion  4.7).  Written  documentation  of  the  malfunc¬ 
tion  and  corrective  action  is  mandatory  (see  sec¬ 
tion  4.8). 

4.7  corrective  Action 

All  "out  of  control"  situations  require  immediate  atten¬ 
tion  and  corrective  action.  This  corrective  action  will 
be  as  follows: 

•  The  analyst  will  immediately  notify  the  appropriate 
supervisor  and  document  the  out  of  control  situa¬ 
tion  in  the  laboratory  notebook. 

•  The  supervisor  will  notify,  in  writing,  the  labora¬ 
tory  manager  within  24  hours  of  the  "out  of  con¬ 
trol"  situation,  corrective  action  taken  and  re¬ 
sult  of  corrective  action.  A  copy  will  be  provided 
to  the  laboratory  QA  coordinator. 

•  The  laboratory  manager  will  notify  the  WESTON  Ana¬ 
lytics  office  of  any  "out  of  control"  situations 
that  have  not  been  corrected  with  48  hours  of  their 
occurence.  A  copy  will  be  sent  to  the  Vice  Presi¬ 
dent  of  Quality  Assurance  and  Finance  and  the  Vice 
President  of  EEOD.  A  written  report  on  the  correc¬ 
tive  is  required  when  the  analyses  are  in  control. 

Corrective  action  requires  the  following  steps: 

•  Analyses  to  be  stopped  immediately  for  the  analyte 
which  is  determined  "out  of  control".  No  further 
analyses  for  that  analyte  can  be  performed  until 
the  "out  of  control"  situation  is  corrected. 


•  Notification  as  shown  above. 


» 

* 

!  •  Complete  documentation  in  laboratory  notebooks  of 

J  circumstances  pertaining  to  the  "out  of  control" 

situation  and  corrective  action(s)  taken. 

t 

;  The  laboratory  manager  must  initial  the  documentation  of 

'  the  successful  corrective  action  after  its  completion 

t  and  must  approve  resumption  of  analysis.  All  of  the  sam- 

'  pies  affected  by  the  "out  of  control"  situation  must  be 

|  reanalyzed.  Data  for  any  samples  of  an  affected  lot 

which  are  not  reanalyzed  must  be  accompanied  by  clarifi¬ 
cation  for  this  decision. 

4.8  Instrument  Maintenance  and  Calibration 

|  Each  instrument  in  the  analytical  laboratory  will  have  a 

bound  maintenance  log  for  documenting  instrument  mainten¬ 
ance.  This  maintenance  log  will  be  available  near  the  in¬ 
strument  at  all  times  and  will  be  kept  current. 

4.8.1  Maintenance  Information 

The  following  maintenance  information  is  required  to  be 
recorded  in  the  maintenance  log. 

•  Detailed  statement  of  maintenance  activities  includ¬ 
ing  time  and  date  of  maintenance  and  name  of  person 
performing  maintenance. 

•  Any  telephone  call  regarding  service/maintenance 
(phone  records)  and  service  reports  will  maintained 
in  the  maintenance  log. 

•  Routine  maintenance  schedule  should  appear  with  a 
check  list  in  the  front  of  the  maintenance  log. 

Instrument  Manuals  should  be  maintained  in  a  central 
file  and  should  be  available  as  necessary. 

4.8.2  Calibration  Information* 

The  following  instrument  calibration  information  should 
be  recorded  in  the  laboratory  notebook  (see  Sec.  4.1). 


Calibration  of  some  laboratory  instruments  such  as  a 
pH  meter,  is  inconsistent  with  calibration  criteria  des¬ 
cribed  in  Section  4.1.  These  instruments  will  have  spe¬ 
cific  SOPS  written  for  calibration.  The  instruments 
which  are  included  in  this  category  are  so  noted  in  the 
WESTON  Analytical  Laboratory  QA/QC  Manual. 
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•  Instrumental  conditions  which  are  used. 

•  Time  and  date. 

•  Lotts)  to  be  analyzed 

•  Calibration  data  including  slope  of  calibration 
line  and;  correlation  coefficient  of  calibration 
data  (response  vs  concentration). 

•  The  detection  limit-  ( calculated  from  the  calibra¬ 
tion  data  or  the  lowest  concentration  calibration 


5.0  QUALITY  ASSURANCE 

5.1  Organization 

The  corporate  quality  assurance  function  is  defined  in  the 
Corporate  OP-03-07.  The  analytical  laboratory  portion  of 
the  QA  organization  is  shown  in  Figure  1.  This  organization 
is  specifically  designed  to  allow  independent  audit  of  the 
laboratory  analytical  operations.  There  are  no  administra¬ 
tive  supervisory  relationships  between  the  laboratory  manage¬ 
ment  and  WESTON  Analytics,  including  the  laboratory  QA  co¬ 
ordinator  . 

5.2  Responsibilities  of__the  QA  Organization 

5.2.1  Internal  Audits 

Continuous  audit  of  the  analytical  laboratory  will  be  per¬ 
formed  in  order  to  ascertain  and  ensure  compliance  with  the 
WESTON  Standard  QA/QC  Plan,  WESTON  Standard  Analytical  Plan, 
the  WESTON  analytical  laboratory  QA/QC  Manual  and  project 
analysis  plans. 

5.2.2  Third  Party  Audits 

Arranging  for  and  scheduling  third  party  audits  will  be  the 
responsibility  of  the  QA  coordinator  and  laboratory  manager. 
This  will  include: 


• 

Preparation  of  the  analysis 
performance  samples . 

plan  for  all 

third 

party 

• 

Review  all  the  results  and 
party  performance  samples. 

documentation 

for 

third 

• 

Approve  in  writing  all  final  reports 

documentation  for  third  party  performance  samples 

and 

5.2.3 

"Out  of  Control"  Audits 

All  "out  of  control"  events  will  be  continuously  audited. 

5. 2. 3.1  Termination  of  an  Analytical  Procedure 

The  Director  of  QA/QC  Programs  has  the  authority 
after  notice  (see  Sec.  4.7)  to  terminate  an  analyti¬ 
cal  procedure  due  to  the  lack  of  compliance  with  any 
single  aspect  of  the  WESTON  Standard  QA  Plan,  WESTON 
Standard  Analytical  Plan,  or  WESTON  Analytical  Labora¬ 
tory  QA/QC  Manual. 
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5. 2. 3. 2  Restart  of  Terminated  Analytical  Proce¬ 
dures 

The  Director  of  QA/QC  Programs  must  approve  the  re¬ 
start  of  any  analytical  procedures  which  are  "out  of 
control"  and  have  been  terminated. 

5.2.4  Quality  Control  Sample  Results 

Results  of  analysis  of  all  quality  control  samples  must  be 
reviewed  and  approved  in  writing  by  the  laboratory  QA  coor¬ 
dinator.  These  samples  are  required  by  the  WESTON  Standard 
QA/QC  Plan  and  include  all  third  party  performance  samples, 
and  all  blind  WESTON  QC  samples.  As  described  in  detail  in 
the  WESTON  Analytical  Laboratory  QA/QC  Manual  the  following 
QA  samples  may  be  required  as  part  of  a  project  QA  program. 

•  Blanks  A 

-  Reagent  Blanfc 

-  Method  Blagfc 
Trip  Blank 
Field  Blank 

•  Replicates 

-  Field  duplicate  samples  £or  replicate) 

-  Laboratory  split  samples 

•  Spikes 

-  Field  spiked  sample  (one  sample  of  field  split- 
samples  ) . 

-  Laboratory  matrix  spiked  sample.  # 

-  Laboratory  standard  matrix  spiked  sample  . 

•  Performance  Samples 

-  Third  party  samples 

-  WESTON  "blind"  samples 

A - -  _  - 

Samples  required  by  the  WESTON  Standard  QA/QC  Plan.  Re¬ 
sults  of  these  samples  will  be  checked  on  a  parameter  basis 
during  routine  audits  unless  specifically  requested  by  the 
project  analysis  plan. 

** 

These  samples  are  currently  not  required  by  the  stan¬ 
dard  laboratory  QA/QC  plan.  However  for  specific  analyses 
(e.g.  analysis  of  volatile  organic  compounds  in  aqueous  sam¬ 
ples  )  it  is  important  that  the  persons  collecting  the  sam¬ 
ples  give  strong  consideration  to  including  field  and  trip 
blanks  in  the  samples  submitted  for  analysis.  This  require¬ 
ment  will  be  addressed  in  the  preparation  of  the  project  sam¬ 
pling  and  analysis  plan. 
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5.2.5  Reports  and  Deliverables 

5. 2.5.1  Quarterly  QA  Reports 

A  quarterly  QA  report  to  the  Director  of  QA/QC  Programs  must 
be  prepared  by  WESTON  Analytics  by  the  15th  of  January, 
April,  July,  and  October  of  each  year.  The  quarterly  report 
will  be  a  summary  of  all  laboratory  audit  results,  results 
from  blind  samples,  performance  samples,  and  project  analy¬ 
sis  plan  QA  samples,  and  "out  of  control"  situations.  Recom¬ 
mendations  for  future  improvements  and  actions  must  be  in¬ 
cluded  in  this  report. 

5. 2.5.2  Annual  QA  Report— 

An  annual  QA  report  will  be  prepared  by  WESTON  Analytics  by 
January  15  of  each  year.  The  annual  report  will  summarize 
activities  and  performance  of  the  total  WESTON  QA  system  as 
it  relates  to  analytical  laboratories.  QA/QC  goals  for  the 
next  year  with  appropriate  action  plans,  milestones,  and 
costs  are  to  be  included  in  the  report. 

5. 2.5. 3  "Out  of  Control"  Report 

The  report  required  by  Section  4.7  must  be  reviewed  by  the 
laboratory  QA  coordinator.  The  report  with  QA  coordinator 
comments  will  be  forwarded  through  WESTON  analytics  to  the 
Director  of  QA/QC  Programs. 

5. 2. 5. 4  Project  QA  Report  (special  project  requirement) 

If  the  project  analysis  plan  requires  the  analysis  of  any  QC 
samples (s)  beyond  those  required  by  the  laboratory  QC  plan 
or  requires  an  audit  of  data  documentation,  the  Laboratory 
Manager  must  perform  the  tasks  to  comply  with  the  project's 
analysis  plan. 

5. 2.5.5  Third  Party  Performance  Sample  Report 

Results  of  analysis  of  third  party  performance  samples  must 
be  reviewed  by  the  laboratory  QA  coordinator  and  a  summary 
report  prepared,  before  the  results  can  be  forwarded  to  the 
third  party. 

5. 2.5.6  A  Non-Compliance  Report 

Any  non-compliance  with  the  WESTON  QA  system,  plans,  or  pro¬ 
tocols  observed  by  the  QA  coordinator  will  be  reported  at 
the  earliest  possible  time,  in  writing,  to  the  laboratory 
manager.  If  the  situation  has  been  corrected  within  48 
hours  then  the  written  report  will  be  filed  by  the  QA  coordi¬ 
nator.  However,  if  the  situation  is  not  corrected  with  48 
hours  then  the  following  action  is  required: 
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•  The  laboratory  QA  coordinator  and  the  laboratory  manag¬ 
er  must  submit  to  QA/QC  Director  of  Programs,  a  correc¬ 
tive  action  plan. 

Corrective  action  plan  shall  include  the  following  informa¬ 
tion: 

•  Description  of  the  non-compliance  situation. 

•  Detailed  Action  Plan 

•  Milestones  with  projected  completion  dates. 

•  Estimated  cost  and/or  loss  of  revenue  associated  with 
the  action  plan. 

•  If  the  QA/QC  Director_of  Programs  approves  the  action 
plan,  necessary  action  will  be  carried  out  by  the  labor¬ 
atory  manager  and  monitored  by  the  QA  coordinator. 

•  If  agreement  on  an  appropriate  action  plan  cannot  be 
reached,  the  Director  of  QA/QC  Programs  will  make  the 
final  determination  of  the  actions  to  be  taken. 

5. 2. 5. 7  WESTON  Analytical  Laboratory  QA/QC  Manual 

The  laboratory  technical  staff,  the  QA  Coordinator,  and  the 
Director  of  QA/QC  Programs  are  responsible  for  reviewing  the 
WESTON  Analytical  Laboratory  QA/QC  Manual  on  an  annual  bas¬ 
is.  This  will  include  the  WESTON  Standard  QA/QC  Plan  and 
the  WESTON  Standard  Analytical  Plan. 
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6.0  SUBCONTRACTED  ANALYSES 

All  subcontracted  analyses  wild  be  sent  to  a  WESTON  "approv¬ 
ed"  laboratory.  The  criteria  for  the  WESTON  approved  labora¬ 
tory  are: 

•  Evidence  of  required  regulatory  authority  approval/cer¬ 
tification  as  appropriate. 

•  WESTON  Analytics  on-site  inspection  and  recommendation. 

•  Review  and  evaluation  of  work  quality 

A  copy  of  the  following  documents  must  accompany  the  sam- 
pie ( s ) . 

Chain  of  Custody  forms 

WESTON  analytical  laboratory  services  agreement  in¬ 
cluding  conditions  and  appropriate  attachments 
WESTON  SOP  for  the  analytical  procedures ( s ) 

The  WESTON  laboratory  manager  is  responsible  for  all  of  the 
required  documentation  that  must  accompany  any  subcontracted 
work.  The  WESTON  laboratory  manager  or  designee  has  the 
"right  of  first  refusal"  of  all  analytical  work  generated  by 
WESTON  personnel.  If  the  work  is  refused,  the  laboratory 
manager  will  take  responsibility  for  subcontracting  the  work 
to  an  acceptable  laboratory  and  will  ensure  compliance  with 
the  WESTON  Standard  QA/QC  Plan,  WESTON  Standard  Analytical 
Plan,  WESTON  Analytical  Laboratory  QA/QC  Manual  and  the 
WESTON  project's  analysis  plan. 
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CASTLE  AFB 


Soil  Analytes  and  Detection  Limits 


Analyte 

Method 

Detection 
Limit  (ug/g) 

Endrin 

Standard  509A 

0.02 

Lindane 

Standard  509A 

0.01 

Methoxychlor 

Standard  509A 

0.20 

Toxaphene 

Standard  509 A 

1.0 

2,4-D 

Standard  509 B 

0.06 

2,4,5-TP  ( Silvex) 

Standard  509B 

0.06 

Oil  and  Grease 

EPA  413.2 

100. 

Volatile  Organic 
Analytes  including 

MEK  (methylethyl 
ketone) 

EPA  601  &  602 

As  specified 
Method 

Polychlorinated 
Biphenyls  (PCB) 

EPA  608 

1.0  * 

*  Identify  PCB  type,  if  possible 


Miter  Sampling  Analytical  Requirements 
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inter-office  memorandum 

T0;  Katherine  Sheedy 

cc:  Alison  Dunn 


FROM:  David  Ben-Hur 


DATE:  October  11,  1985 

RECEIVED 

OCT  a  C 

GF0SC1ENCES  DEPT 


SUBJECT:  Oil  and  Grease  Analysis,  Castle  AFB 


W.  O.  No. 


Attached  is  a  copy  of  EPA  Method  413.2  for  the  determination 
of  oil  and  grease  in  water.  As  I  have  stated  earlier,  the 
detection  limits  using  the  method  as  described  will  not  meet 
the  requirements  of  the  Air  Force . 

On  the  second  round  of  sampling  at  Castle  AFB,  the  samples 
were  extracted  as  described  in  the  procedure  up  to  step  7.5. 

An  additional  step  was  inserted  at  this  stage: 

The  combined  solvent  extracts  are  transferred  to  Kuderna- 
Danish  concentrator  fitted  with  a  three  ball  condenser . 
The  extract  is  concentrated  by  heating  on  a  steam  bath 
to  a  final  volume  of  about  20  ml.  The  concentrated 
extract  is  transferred  to  a  25  ml  volumetric  f]ask,  and 
and  the  Kuderna-Danish  flask  is  rinsed  with  2-1  ml  of 
Freon-113.  The  rinsate  is  added  to  the  volumetric 
flask,  and  the  final  volume  is  adjusted  to  25  ml. 

The  remainder  of  the  procedure  follows  the  EPA  Method. 
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OIL  AND  GREASE,  TOTAL  RECOVERABLE 


Method  413.2  (Spectrophotometric,  Infrared) 

STORET  NO.  00560 

1 .  Scope  and  Application 

1.1  This  method  includes  the  measurement  of  fluorocarbon-113  extractable  matter  from 
surface  and  saline  witers,  industrial  and  domestic  wastes.  It  is  applicable  to  the 
determination  of  hydrocarbons,  vegetable  oils,  animal  fats,  waxes,  soaps,  greases  and 
related  matter. 

1 .2  The  method  is  applicable  to  measurement  of  most  light  petroleum  fuels,  although  loss  of 
about  half  of  any  gasoline  present  during  the  extraction  manipulations  can  be  expected. 

1.3  The  method  covers  the  range  from  0.2  to  1000  mg/1  of  extractable  material. 

1.4  While  this  method  can  be  used  to  obtain  an  estimate  of  the  oil  and  grease  that  would  be 
measured  gravimetrically,  in  many  cases  the  estimate  more  accurately  describes  the 
parameter,  as  it  will  measure  volatiles  more  effectively  and  is  not  susceptible  to 
interferences  such  as  extractable  sulfur.  It  can  be  used  with  the  Petroleum  Hydrocarbon 
procedure  to  obtain  an  oil  and  grease  value  and  a  petroleum  hydrocarbon  value  on  the 
same  sample. 

2.  Summary  of  Method 

2. 1  The  sample  is  acidified  to  a  low  pH  (  <  2)  and  extracted  with  fluorocarbon- 1 1 3.  The  oil 
and  grease  is  determined  by  comparison  of  the  infrared  absorbance  of  the  sample  extract 
with  standards. 

3.  Definitions 

3.1  The  definition  of  oil  and  grease  is  based  on  the  procedure  used.  The  source  of  the  oil 
and/or  grease,  and  the  presence  of  extractable  non-oily  matter  will  influence  the  material 
measured  and  interpretation  of  results. 

4.  Sampling  and  Storage 

4. 1  A  representative  sample  of  1  liter  volume  should  be  collected  in  a  glass  bottle.  If  analysis 
is  to  be  delayed  for  more  than  a  few  hours,  the  sample  is  preserved  by  the  addition  of  5  ml 
HC1  (6. 1)  at  the  time  of  collection  and  refrigerated  at  4*C. 

4.2  Because  losses  of  grease  will  occur  on  sampling  equipment,  the  collection  of  a  composite 
sample  is  impractical.  Individual  portions  collected  at  prescribed  time  intervals  must  be 
analyzed  separately  to  obtain  the  average  concentration  over  an  extended  period. 

5.  Apparatus 

5. 1  Separatory  funnel,  2000  ml,  with  Teflon  stopcock. 

5.2  Infrared  spectrophotometer,  scanning.  Non-scanning  instruments  may  also  be  used  but 
can  be  subject  to  positive  interferences  in  complex  chemical  wastewaters. 

5.3  Cells,  10  mm,  50  mm,  and  100  mm  path  length,  sodium  chloride  or  infrared  grade  glass. 

5.4  Filter  paper,  Whatman  No  40,  1 1  cm 

Issued  1974 

Editorial  revision  1978 


6.  Reagents 

6. 1  Hydrochloric  acid,  1:1.  Mix  equal  volumes  of  cone.  HC1  and  distilled  water. 

6.2  Fluorocarbon- 113,(1,1 ,2-trichloro- 1 ,2,2-trifluoroethane),  b.  p.  48*C. 

6.3  Sodium  sulfate,  anhydrous  crystal. 

6.4  Calibration  mixtures: 

6.4.1  Reference  oil:  Pipet  15.0  ml  n-hexadecane,  15.0  ml  isooctane,  and  10.0  ml 
chlorobenzene  into  a  50  ml  glass  stoppered  bottle.  Maintain  the  integrity  of  the 
mixture  by  keeping  stoppered  except  when  withdrawing  aliquots. 

6.4.2  Stock  standard:  Pipet  1.0  ml  reference  oil  (6.4.1)  into  a  tared  200  ml  volumetric 
flask  and  immediately  stopper.  Weigh  and  dilute  to  volume  with  fluorocarbon- 1 13. 

6.4.3  Working  standards:  Pipet  appropriate  volumes  of  stock  standard  (6.4.2)  into  100 
ml  volumetric  flasks  according  to  the  cell  pathlength  to  be  used.  Dilute  to  volume 
with  fluorocarbon- 1 13.  Calculate  concentration  of  standards  from  the  stock 
standard. 

7.  Procedure 

7. 1  Mark  the  sample  bottle  at  the  water  meniscus  for  later  determination  of  sample  volume. 
If  the  sample  was  not  acidified  at  time  of  collection,  add  5  ml  hydrochloric  acid  (6.1)  to 
the  sample  bottle.  After  mixing  the  sample,  check  the  pH  by  touching  pH-sensitive  paper 
to  the  cap  to  insure  that  the  pH  is  2  or  lower.  Add  more  acid  if  necessary. 

7.2  Pour  the  sample  into  a  separatory  funnel. 

7.3  Add  30  ml  fluorocarbon- 1 1 3  (6.2)  to  the  sample  bottle  and  rotate  the  bottle  to  rinse  the 
sides.  Transfer  the  solvent  into  the  separatory  funnel.  Extract  by  shaking  vigorously  for  2 
minutes.  Allow  the  layers  to  separate. 

7.4  Filter  the  solvent  layer  into  a  100  ml  volumetric  flask  through  a  funnel  containing 
solvent-moistened  filter  paper. 

NOTE:  An  emulsion  that  fails  to  dissipate  can  be  broken  by  pouring  about  1  g  sodium 
sulfate  (6.3)  into  the  filter  paper  cone  and  slowly  draining  the  emulsion  through  the  salt. 
Additional  1  g  portions  can  be  added  to  the  cone  as  required. 

7.5  Repeat  (7.3  and  7.4)  twice  more  with  30  ml  portions  of  fresh  solvent,  combining  all 
solvent  in  the  volumetric  flask. 

7.6  Rinse  the  tip  of  the  separatory  funnel,  filter  paper,  and  the  funnel  with  a  total  of  5-10  ml 
fluorocarbon-1 13  and  collect  the  rinsings  in  the  flask.  Dilute  the  extract  to  100  ml,  and 
stopper  the  flask. 

7.7  Select  appropriate  working  standards  and  cell  pathlength  according  to  the  following 
table  of  approximate  working  ranges: 

Pathlength  Range 

10  mm  2-40  mg 

50  mm  0.4-8  mg 

100  mm  0.1-4  mg 

7.8  Scan  standards  and  samples  from  3200  cm'1  to  2700  cm  '  with  fluorocarbon- 1 1 3  in  the 
reference  beam  and  record  the  results  on  absorbance  paper.  The  absorbances  of  samples 
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and  standards  are  measured  by  constructing  a  straight  baseline  over  the  range  of  the  scan 
and  measuring  the  absorbance  of  the  peak  maximum  at  2930  cm'1  and  subtracting  the 
baseline  absorbance  at  that  point.  For  an  example  of  a  typical  oil  spectrum  and  baseline 
construction,  see  Gruenfeld(>>.  Non-scanning  instruments  should  be  operated  according 
to  manufacturer’s  instructions,  although  calibration  must  be  performed  using  the 
standards  described  above  (6.4).  If  the  absorbance  exceeds  0.8  for  a  sample,  select  a 
shorter  pathlength  or  dilute  as  required. 

7.9  Use  a  calibration  plot  of  absorbance  vs.  mg  oil  prepared  from  the  standards  to  determine 
the  mg  oil  in  the  sample  solution. 

8.  Calculation 

8. 1  mg/1  total  oil  and  grease  =  —  *  — 
where: 

R  =  oil  in  solution,  determined  from  calibration  plot,  in  milligrams. 

D  =  extract  dilution  factor,  if  used. 

V  =  volume  of  sample,  determined  by  refilling  sample  bottle  to  calibration  line  and 
correcting  for  acid  addition  if  necessary,  in  liters. 

9.  Precision  and  Accuracy 

9. 1  The  two  oil  and  grease  methods  in  this  manual  were  tested  by  a  single  laboratory  (EMSL) 
on  sewage.  This  method  determined  the  oil  and  grease  level  in  the  sewage  to  be  17.5 
mg/1.  When  1  liter  portions  of  the  sewage  were  dosed  with  14.0  mg  of  a  mixture  of  #2 
fuel  oil  and  Wesson  oil,  the  recovery  was  99%  with  a  standard  deviation  of  ±1.4  mg/1. 

Bibliography 
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inter-office  memorandum 

tO:  Fred  Bopp  DATE:  March  29,  1985 

cc:  Alison  Dunn,  Concord  Office 

FROM:  David  Ben-Hur,  Stockton  laboratory 


SUBJECT:  Soil  samples  from  Castle  AFB 


W.  0.  No.:  0628-09-02 


Attached  are  results  of  analyses  of  soil  samples  from  Castle  AFB  which 

were  collected  in  October  and  November  1984 .  The  results  have  been  previously 

reported  verbally,  but  not  in  writing. 

There  are  sane  unexplainable  inconsistencies  in  duplicate  runs  for  oil  and 
grease.  EAL  states  that  the  samples  DAI- 1-1  and  DAl-1-1  Dup  do  not  appear 
visually  to  be  the  same.  Possibly  the  wrong  sample  was  extracted  as  a 
duplicate;  however,  the  records  do  not  show  such  an  error. 
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CASTLE  apb  -  Analysis  Chronology 
Soils 


SAMPLE  ID 

SAMPLING  DAIS 

OIL  & 

GREASE 

Extraction 

Analysis 

DAI-1-1 

11/18/84 

11/29/84 

12/18/84 

DAl-1-1  Dtp 

w 

n 

It 

DAl-1-5 

•t 

11/30/84 

n 

DAl-1-10 

it 

It 

it 

DAI-2-1 

it 

It 

it 

DAl-2-1  Dtp 

it 

It 

•t 

DAI- 2-5 

it 

It 

w 

DAl-2-10 

it 

II 

n 

DAI- 3-1 

11/17/84 

It 

it 

DAl-3-1  Dtp 

It 

12/6/84 

it 

DAI- 3- 5 

It 

n 

it 

DAI- 3- 10 

It 

it 

•t 

DAl-4-1 

it 

it 

it 

DAl-4-1  Dtp 

•t 

it 

it 

DAl-4-5 

It 

it 

it 

DAl-4-10 

It 

it 

it 

DA3-1 

11/9/84 

11/29/84 

12/10/84 

DA3-1  Dtp 

It 

It 

tt 

DA3-2 

It 

It 

It 

DA3-3 

11/10/84 

It 

It 

DA3-4 

It 

It 

•t 

DA5-1 

11/9/84 

11/27/84 

It 

DA5-1  Dtp 

It 

It 

It 

DA5-2 

It 

It 

It 

DA5-3 

it 

II 

It 

DA5-4 

It 

it 

tt 

DAS- 5 

It 

It 

It 

DA5-6 

It 

It 

It 
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Oil  and  Grease  results 
Castle  AFB 


Sample  No 


Oil  and  Grease 


Volatiles  analysis  by  EPA  Methods  601  (OC/Hall  Detector)  and  602  (QC/PID) 


fc 


39883888388888883888883388388838  9 


88888888888888888888888888898898  8 
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88888888888888888888888888888888  8 


88888838888888888888888888888888  8 
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SAMPLING  AND  ANALYSIS  CHRONOLOGY  -  Castle  AFB,  April  1985 
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SAMPLING  AND  ANALYSIS  CHPONOIGGY  -  Castle  AFB,  April  1985 
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Volatiles  analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (GC/PID) 
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inter-office  memorandum 

TO:  Fred  Bopp  DATE:  March  6,  1985 

cc:  Alison  Dunn,  Concord  Office 


FROM:  David  Ben-Hur,  Stockton  Laboratory 


SUBJECT:  Analysis  for  volatiles,  Castle  AFB  W.  O.  No.:  0628-09-02 

Weston  Lab  No.  85-01-021 

Attached  are  results  for  the  analysis  of  volatiles  by  Methods  601  and  602 
on  samples  received  in  Mid-January .  The  analytical  request  has  also 
includedthe  analysis  for  MEK.  While  the  MEK  analysis  has  been  performed, 
these  results  are  not  yet  available  since  certain  measurements  concerning 
the  recoverability  of  the  compound  still  need  to  be  done.  These  results 
will  be  submitted  separately. 


Second  column  verification  has  been  performed.  However,  the  noise  level 
on  the  second  column  runs  is  such  that  it  precludes  confirmation  of  the 
lew  levels  of  components  found  in  these  samples. 
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Volatiles  analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (GC/PXD) 
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Volatiles  analysis  by  EPA  Methods  601  (OC/Hall  Detector J  and  602  IQC/PID) 
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Volatiles  analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (OC/PID) 
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Volatiles  analysis  by  EPA  Methods  601  (QC/Hall  Detector)  and  602  (GC/PID) 
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inter-office  memorandum 

TO:  Fred  Bopp  DATE:  March  26,  1985 

cc:  Alison  Dunn,  Concord  Office 


FROM:  David  Ben-Hur,  Stockton  Laboratory 


SUBJECT:  MEK  Results,  Castle  AFB  W.  O.  No.:  0628-09-02 


Attached  are  the  MEK  results  for  all  the  samples  that  have  been  previously 
reported  for  the  January  sampling  period.  Only  one  of  the  samples ,  MW260, 
shewed  a  measurable  level  of  MEK.  It  is  my  suspicion,  due  to  the  general 
absence  of  MEK  in  the  other  samples,  that  the  one  positive  result  is  seme- 
how  the  result  of  a  contamination  not  related  to  the  sample  itself. 
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RFW  ?  74-^0 


RESULTS  OF 
Castle  Air 
Lab  Job  No 
85-01-021 

85-01-029 


85-01-032 


85-01-039 

85-01-041 

85-01-043 


ANALYSIS  FOR  MEK 
Force  Base 


Sample  No. 

PW3-6 

EW3-7 

PW3-8 

PW3-9 

PW-1 

PW-2 

pw-3 

PW-5 

PW-6 

PW-7 

PW-8 

PW-10A 

PW-10B 

PW-11 


TO- 12 
TO-13 
TO-14 
TO-15 
TO-16 
TO-17 
TW-18 
TO- 20 

MN390 

MW400 

MW410 

I1W440 

MW350 

MW360 

MW370 

MW380 

MW470 

MW250 
IW7260 
MW261 
MW270 
MW280 
MW430 
HW460 
MW461 
TO- 19 
FB-1 
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V.'.'V. 


MEK,  ug/L 
ND 


ggeggggg^e  ggggg  gggg  gggggggg  gggSgggggg  @Se 
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AD-A168  218 
UNCLASSIFIED 


INSTALLATION  RESTORATION  PROGRAM  PHASE  II 
CONFIRHATION/'fiUANTIFICATION  STA.  .  <U>  HESTON  (ROV  F>  INC 
NEST  CHESTER  PA  A  L  DUNN  ET  AL.  28  JUN  85 
F33615-84-D-4488 


F/D  13/2 


NL 


85-02-001  WJ210 

IW211 

MW230 

IW240 

M*320 

W330 

MW340 

FB-2 

FB-3 

FB-4 

85-02-006  MW220 

MV290 

MW300 

MV310 

MW311 

pw3-ll 

85-02-019  PW3-12 


Detection  Limit 


inter-office  memorandum 

JO:  Katherine  Sheedy 


FROM: 


cton  Laboratory 


)i 


SUBJECT:  MEK  results  fran  sanples  from  Castle  AFB 

The  following  results  were  inadvertently  emitted 
Sample  No.  MEK,  uq/L 


PW3-10 
M*-  420 
MW-450 


ND 

ND 

ND 


Detection  Limit 


L-57 


DATE:  April  11,  1985 


W.  O.  No.:  0628-09-02 
from  previous  reports: 


QPW  O.IA.^Q 


LAB  NO.  85-01-029 


Results  of  analysis  for  phenols,  TOC  and  nitrate  for  Castle  AFB 


Sanple 


PW-1 

PW-2 

PW-3 

PW-5 

PW-6 

PW-7 

PW-8 

PW-10A 

PW-10B 

PW-11 


Phenols 

TOC 

Nitrate 

— 

pgA 

*3/h  . 

ND 

ND 

- 

ND 

ND 

- 

ND 

ND 

- 

ND 

ND 

17 

ND 

ND 

17 

ND 

ND 

- 

ND 

ND 

- 

ND 

ND 

- 

ND 

ND 

- 

ND 

I© 

17 

Detection  Limit 


0.1  1.0  0.1 


LAB  NO.  85-01-32 


Analysis  for  metals  and  nitrate.  Castle  AFB 


Sample 

Concentration,  mg/L 

Lead 

Mercury 

Silver 

Nitrate 

TW-12 

ND 

ND 

ND 

M3 

M3 

64 

TW-13 

M3 

ND 

ND 

ND 

ND 

61 

tw-15 

ND 

ND 

ND 

ND 

ND 

66 

tw-17 

ND 

ND 

tD 

ND 

ND 

47 

TW-20 

ND 

ND 

M3 

ND 

ND 

66 

Detection  limit 

0.01 

0.05 

0.02 

0.001 

0.01 

0.1 

Analysis  for  phenols  and  TOC.  Castle  AFB 


Sarqple  Concentration,  mg/L 

Phenols  TOC 


TW-12 

ND 

1.0 

TW-13 

ND 

M3 

TW-14 

ND 

ND 

TW-15 

ND 

ND 

TW-16 

ND 

ND 

TW-17 

ND 

ND 

TW-18 

ND 

ND 

TW-20 

ND 

ND 

Detection  limit 

0.1 

1.0 

L-59 


LAB  NO.  85-01-032 


Analytical  results  for  pesticides  and  herbicides .  Castle  AFB 


Compound 

Detection  Limit 

Concentration, 

ug/L 

ug/L 

TW-12 

TW-13 

TO-15 

TW-17 

Endrin 

0.006 

ND 

ND 

ND 

ND 

Lindane 

0.004 

ND 

ND 

ID 

ID 

Methaxychlor 

0.2 

MD 

ND 

ID 

ND 

Toxaphene 

0.25 

ND 

ND 

ID 

ND 

2,4-D 

2 

ID 

ID 

ID 

ND 

2,4,5-TP 

0.2 

ID 

ID 

ND 

ID 
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LAB  NO.  85-02-001 
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LAB  NO.  85-02-006 


Parameter 


Detection  Limit 
mg  A. 


iif. 


_ Concentration,  mq/L _ 

MJ220  MW290  MW300  MW310  MW311 


LAB  NO.  85-01-043 
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Oil  arel  Grease  on  this  extract  was  not  measured  since  the  seal  on  the  vial  was  broken. 
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LAB  NO.  85-01-039 


Parameter 

Detection  Limit 
mq/L 

MW  390 

Concentration,  mg/L 
MW  400  MW  410 

MW  440 

TOC 

1.0 

ND 

ND 

1.0 

ND 

Phenolics 

0.1 

ND 

ND 

ND 

ND 

Nitrate 

0.1 

45 

50 

49 

- 

Cadmium 

0.01 

ND 

ND 

ND 

- 

Chromium 

0.05 

ND 

ND 

ND 

“ 

Lead 

0.02 

ND 

ND 

ND 

Mercury 

0.001 

ND 

ND 

ND 

“ 

Silver 

0.01 

ug/L 

ND 

ND 

1-D 

Endrin 

0.006 

ND 

ND 

ND 

“ 

Lindane 

0.004 

ND 

ND 

ND 

Msthoxychlor 

0.2 

ND 

ND 

ND 

“ 

Toxaphene 

0.25 

ND 

ND 

ND 

2,4-D 

2 

ND 

ND 

ND 

- 

2,4,5-TP 

0.2 

ND 

ND 

ND 
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inter-office  memorandum 

TO:  Fred  Bopp  DATE:  March  29,  1985 

cc:  Alison  Dunn 

FROM:  David  Ben-Hur 

SUBJECT:  Castle  AFB  -  Results  of  analysis  of  surface  W.  O.  No.:  0628-09-02 

water  samples. 

Attached  are  the  results  of  the  analyses  of  the  surface  water  samples  which 
were  collected  on  March  4.  The  TOC  and  phenols  results  are  not  yet  available 
and  will  be  transnitted  to  you  as  soon  as  we  have  them. 
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LAB  NO.  85-03-004 
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inter-office  memorandum 

TO:  Katherine  Sheedy 

cc:  Alison  Dunn,  Concord  Office 


DATE:  April  23,  1985 


FROM: 


David  Ben-Hur 


SUBJECT:  Results  of  water  analysis  from  Castle  AFB  W.  O.  No.:  0628-09-02 

Attached  cure  the  phenols  and  TOC  results  of  analyses  of  water  samples 
frcm  Castle  AFB,  received  on  March  5,  1985. 


3D 


ROY  F.  WESTON,  INC 

CONCORD  OFFICE 
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flFW  2-74-39 


TOC  and  Phenols  results  -  Castle  AFB  water  samples 


Total  Organic 
Carbon,  mg/L 


Detection  Limit 

1.0 

Sample  ID 

New  PW 

•'ND 

SG-1 

■14 

SG-2 

23 

SG-3 

20 

SG-4 

8. 

SG-5 

9. 

SG-6 

17 

SG-6A 

18 

SG-7 

23 

SG-8 

19 

SG-9 

14 

SG-9A 

(1) 

Phenols, 

rcq/L 

0.1 


(1)  Samples  were  shipped  to  EAL  and  arrived  broken. 
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Date  of  Final  Report:  March  1,  1985 
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CASTLE  AIR  FORCE  5AS" 
TOX  SUMMARY  REPORT 
V.'.o.  NO.  0628-39-02 


DATE  SAMPLES  COLLECTED;  January  22.  1 9S5 
DATE  SAMPLES  RECEIVED:  January  25,  1985 
SAMPLES  SUBMITTED  BY:  Kathy  Schultz 


R.F.W.  NO. 


8501-092-0010 


SAMPLE  DESCRIPTION 


DATE  ANALYZED:  February  14,  1985 


SAMPLE  NUMBER 


XLkOX  1  tLLuOt*  l  E.R  29 C  i 


;  #  4 
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CASTL£  AIR  FORCE  BASE  (cont.) 


CATE  CAMPLES  COLLECTED:  Jan-5 ry  g-:,  *.SS5 


DATE  SAMPLES  RECEIVED:  January  29,  1985 
SAMPLES  SUBMITTED  BY:  Kathy  A.  Schultz 


DATE  ANALYZED:  February  14,  1985 


R.F.W.  NO. _ SAMPLE  DESCRIPTION  SAMPLE  NUMBER _ TOX,  Uq/L 

8501-100-0010  MW  450  8501-035-04  9 

-0020  MW  420  8501-035-10  50 


OATE  SAMPLES  COLLECTED: 
DATE  SAMPLES  RECEIVED: 
SAMPLES  SUBMITTED  BY: 


January  28-29,  1985 
January  31,  1985 
Kathy  A.  Schultz 


DATE  ANALYZED:  February  14,  1985 


R.F.W.  NO. 

SAMPLE  DESCRIPTION 

SAMPLE  NUMBER 

TOX.  i 

8501-113-0010 

MW  410 

8501-039-20 

16 

-0020 

MW  440 

8501-039-30 

12 

-0030 

MW  390 

8501-039-34 

11 

•0040 

MW  400 

8501-039-36 

19 

-0050 

MW  350 

8501-041-04 

<5 

-0060 

MW  360 

8501-041-14 

20 

-0070 

MW  370 

8501-041-24 

13 

-0080 

MW  380 

8501-041-34 

6 

-0090 

MW  470 

8501-041-44 

31 

Date  of  Final  Report:  February  18,  1985 


CASTLE  AIR  FORCE  BASE 
TOX  SUMMARY  REPORT 
U.O.  NO:  0628-09-02 


DATE  SAMPLES  COLLECTED:  January  30,  1935 
DATE  SAMPLES  RECEIVED:  February  1,  1985 
SAMPLES  SUBMITTED  BY:  Kathy  Schultz 


■X 


LATt  «?~ 


- 


R.F.W.  NO. 

SAMPLE  DESCRIPTION 

SAMPLE  NUMBER 

TOX,  i 

8502-120-0010 

MW  250 

8501-043-04 

21 

-0020 

MW  261 

8501-043-14 

23 

-0030 

MW  270 

8501-043-24 

11 

-0040 

MW  460 

8501-043-34 

<5 

-0050 

MW  461 

8501-043-44 

13 

-0060 

FB-1 

8501-043-54 

11 

-0070 

MW  280 

8501-043-64 

13 

-0080 

TW-19 

8501-043-74 

<5 

-0090 

MW-430 

8501-043-81 

22 

-0100 

MW  260 

8501-043-87 

31 

Analytical  Lab 


inter-office  memorandum 

TO:  ALLISON  OUNN  DATE:  MAY  17,  1985 

KASS  SHEEDY 
RICH  JOHNSON 
cc:  EARL  HANSEN 


FROM:  JUDY  PORTA 


SUBJECT:  DATES  OF  ANALYSIS  W.  O.  No.:  0628-09-02 

CASTLE  A.F.B.  -  TOX 


T*e  following  is  a  list  of  analysis  dates  for  TOX  samples  sent  to  us  from 
CASTLE  A.F.B..  For  samples  not  listed  below,  the  analysis  date  appeared  in  the  body 


of  the  report. 

R.F.W.  NO. 

PARAMETER 

DATE  OF  ANALYSIS 

8502-120-0010  to  0100 

TOX 

2-15-85 

8504-393-0010  to  0150 

TOX 

4-17-85 

If  you  have  any  questions. 

please  don't  hesitate  to  call. 

L-76 


RFW  2-74-39 


xlkox  telecopier  29b  ; 


o  •» 


Date  of  Final  Report:  March  1,  1985 


CASTLE  a:?.  FORCE  2ASE  (cent.) 


DATE  SAM?.::  SELECTED:  January  31,  1935 
DATE  SAMPLES  RECEIVED:  February  4,  1985 
SAMPLES  SUBMITTED  BY:  Kathy  Schultz 


R.F.W.  NO. 


SAMPLE  DESCRIPTION 


DATE  ANALYZED:  February  14,  1985 


SAMPLE  NUMBER 


8502-001-04 

8502-001-10 

8502-001-16 

8502-001-26 

8502-001-36 

8502-001-43 

8502-001-50 

8502-001-57 


DATE  SAMPLES  COLLECTED: 

February  1,  1985 

DATE  SAMPLES  RECEIVED: 

February  7,  1985 

DATE  ANALYZED: 

February  21,  1985 

SAMPLES  SUBMITTED  BY: 

Kathy  Schultz 

R.F.W.  NO.  SAMPLE  DESCRIPTION 

SAMPLE  NUMBER 

8502-145-0010 
-0020 
-0030 
-0040 
-0050 


MW  220 
MW  290 
MW  300 
MW  310 
MW  311 


8502-006-04 

8502-006-10 

8502-006-15 

8502-006-20 

8502-006-25 


Approved  B>v/ 


W/< 


"tarl  M.  Hinsen,  Ph.  j. 

Manager 

WESTON  Analytical  Laboratorie 


Date  of  Final  Report:  March  20,  1985 


CASTLE  AIR  FORCE  BASE 
TOX  SUMMARY  REPORT 
W.O.  NO:  0628-09-02 

DATE  SAMPLES  COLLECTED:  March  4,  1985  Date  Analyzed:  March  13,  1985 

DATE  SAMPLES  RECEIVED:  March  7,  1985 
SAMPLES  SUBMITTED  BY:  Kathy  Schultz 


R.F.W.  NO: _ SAMPLE  DESCRIPTION _ SAMPLE  NUMBER _ TOX,  ug/L 


8503-252-0010 

NEW  PW 

85-03-004-04 

<5 

8503-252-0020 

SG-1 

85-03-004-10 

43 

8503-252-0030 

SG-2 

85-03-004-21 

90 

8503-252-0040 

SG-3 

85-03-004-32 

121 

8503-252-0050 

SG-4 

85-03-004-43 

44 

8503-252-0060 

SG-5 

85-03-004-54 

65 

8503-252-0070 

SG-6 

85-03-004-65 

88 

8503-252-0080 

SG-6A 

85-03-004-76 

35 

8503-252-0090 

SG-7 

85-03-004-87 

49 

8503-252-0100 

SG-8 

85-03-004-92 

23 

8503-252-0110 

SG-9 

85-03-004-97 

41 

8503-252-0120 

SG-9A 

85-03-004-102 

66 

Approved  by : 

i 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical 

Laboratories 
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inter-office  memorandum 


TO: 


Katherine  Sheedy 


DATE:  May  6,  1985 


FROM: 


David  Ben-Hur,  Stockton  Laboratory 


fl 


SUBJECT: 


Analysis  of  water  samples  from  Castle  AFB  w.  0.  No.:  0628-09-02 
sampled  during  April  1985. 


Attached  are  the  available  results  on  the  analyses  of  water  samples  frcm 
Castle.  The  values  for  the  following  parameters  are  included  for  all 
the  samples: 

a.  Volatiles  by  Methods  601  and  602 

b.  Pesticides  and  Herbicides 

c.  Nitrate 

d.  Metals 

For  TOX  the  results  reported  cure  only  partial,  the  remainder  will  be  reported 
as  soon  as  they  are  available  from  the  Lionville  laboratory. 

The  results  for  Oil  and  Grease,  for  TOC,  and  for  Phenols  have  not  yet  been 
received  frcm  EAL.  These  will  be  reported  as  soon  as  they  are  available. 

Samples  W-l,  W-2,  and  W-3  were  aimed  at  comparing  the  effects  of  sampling 
techniques  on  concentrations  of  volatiles  in  the  samples.  These  samples 
were  run  both  by  GC  using  methods  601  &  602  and  by  GC/MS  using  Method  624, 
and  the  results  of  the  two  techniques  are  not  identical.  The  following 
table  compares  the  two  sets,  listing  only  compounds  detected  in  the  samples. 
All  numerical  values  are  in  units  of  ug/L. 


Compound 

W-l 

(D 

W-2 

,(D 

W- 

3  <» 

GC 

GC/MS 

GC 

GC/MS 

GC 

GC/MS 

1,1, -Dichloroe thane 

0.54 

ND 

ND 

:jd 

ND 

ND 

trans- 1 , 2-Dichloro- 

ethene 

0.44 

2.2 

0.72 

ND 

0.30 

Tr 

Chloroform 

ND 

0.5 

ND 

ND 

ND 

0.7 

1 , 2-Dichloroe thane 

ND 

ND 

ND 

Tr 

ND 

2.3 

1,1, 1-Trichloroethane 

ND 

5.2 

ND 

4.8 

ND 

ND 

Trichloroethene 

150 

150 

2.1 

1.9 

260 

109 

1,1,2, 2-Tetrachloro- 

ethane 

ND 

11 

ND 

0.6 

ND 

9.9 

Tetrachloroethene 

ND 

13 

ND 

0.7 

41 

11 

Benzene 

2.7 

ND 

0.61 

ND 

ND 

ND 

Chlorobenzene 

24 

ND 

0.36 

Tr 

ND 

ND 

Ethylbenzene 

ND 

ND 

ND 

1.3 

ND 

ND 

RFW  2-74-39 


L-79 


These  results  show  a  significant  disparity  among  them.  In  general,  the 
samples  showed  a  large  number  of  peaks.  Under  such  circumstances,  the 
GC/MS  results  are  more  reliable  because  the  manner  in  which  the  components 
are  identified  and  quantitated  is  more  characteristic  of  the  component 
than  the  GC  method.  It  is  believed  that  where  a  component  was  found 
by  GC,  but  not  by  GC/MS,  the  GC  identification  is  erroneous;  the  exception 
to  this  would  be  those  components  that  were  found  in  the  sub-ppb  level. 


Samples  W-l,  W-2,  and  W-3  were  all  collected  from  NW-210  on  5  April  1985 
W-l  was  bailed,  W-2  was  pumped  through  a  teflon  line  with  a  faulty 
valve,  and  W-3  was  pumped  through  a  teflon  line  with  the  valve  operating 
properly. 
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CASTLE  AFB  -  April  1985  Sampling 
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CASTLE  AFB  -  April  1985  Sampling 

Volatiles  Analysis  by  EPA  Methods  601  (QC/Hall  Detector)  and  602  (GC/PID) 
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CASTLE  AFB  -  April  1985  Sanpling 

Volatiles  Analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (QC/PID) 

Component  Detection  _ Concentration,  ug/L _ 

T.imit.  im/T.  FB-1  MW220  MW221  MW270  MW280 
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CASTLE  AFB  -  April  1985  Sampling 

Volatiles  Analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (GC/PID) 

Component  Detection  _ Concentration,  ug/L _ 
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CASTLE  AFB  -  April  1985  Sampling 

Volatiles  Analysis  by  EPA  Methods  601  (QC/Hall  Detector)  and  602  (GC/PID) 
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Volatiles  Analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (GC/Pi 

Component  Detection  _ Concentration,  u 
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CASTLE  AFB  -  April  1985  Sampling 

Volatiles  Analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (GC/PID) 
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Volatiles  Analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (GC/PID) 

Component  Detection  _ Concentration, 
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Volatiles  Analysis  by  EPA  Methods  601  (GC/Hall  Detector)  and  602  (GC/PID) 
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CASTLE  AFB  -  April  1985  Sanpling 

Volatiles  Analysis  by  EPA  Methods  601  (QC/Hall  Detector)  and  602  (GC/PID) 

Component  Detection  _ Concentration,  ug/ 

_  Limit,  ug/L  MW330  MW331  MW340  MW350 
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Date  of  Report:  April  23,  1985 


CASTLE  A.F.B. 

TOX  SUMMARY  REPORT 
FOR 

SAMPLES  RECEIVED  APRIL  5,  1935 
W.O.  NO.  0628-09-02 

Date  Samples  Collected:  April  2-3,  1985 
Samples  Submitted  By:  Kathy  Schultz 


R.F.W.  NO. 


SAMPLE  DESCRIPTION 


TOX,  uo/L 


inter-office  memorandum 


TO:  Allison  Dunn 
Kass  Sheedy 
Rich  Johnson 

cc :  Earl  Hansen 


FROM:  Judy  Porta 


SUBJECT:  DATES  OF  ANALYSIS 

CASTLE  A.F.B.-  TOX  BATCH  8504-370; 


DATE:  May  22,  1985 


W.  0.  No.:  0628-09-02 


The  following  Is  a  list  of  dates  of  analysis  for  the  above-referenced  batch: 


R.F.W.  NO. 


8504-370-0010 
to  0030 

8504-370-0040 

8504-370-0050 
to  0200 


PARAMETER 


DATE  OF  ANALYSIS 


4-16-85 


4-22-85 

4-16-85 


AFW  2-74-39 


L-104 


Date  of  Report:  April  19,  1985 


CASTLE  A.F.B. 

TOX  SUMMARY  REPORT 
FOR 

SAMPLES  RECEIVED  APRIL  11,  1985 
W.O.  NO.  0628-09-02 


Date  Samples  Collected:  April  4-5,  1985 
Samples  Submitted  By:  Kathy  Schultz 


R.F.W.  NO. 


SAMPLE  DESCRIPTION 


TOX ,uq/L 


8504-393-0010 

FB-1 

-0020 

MW220 

-0030 

MW221 

-0040 

MW270 

-0050 

MW280 

-0060 

MW290 

-0070 

MW320 

-0080 

MW330 

-0090 

MW331 

-0100 

MW340 

-0110 

MW210 

-0120 

MW300 

-0130 

MW301 

-0140 

MW310 

-0150 

MW410 

7 

26 

29 

18 

5 

5 

<  5 
13 

<  5 
18 
45 
11 
13 
10 
13 


Manager 

WESTON  Analytical  Laboratories 


Li-  10  5 


inter -office  memorandum 

TO:  ALLISON  DUNN 

KASS  SHEEDY 
RICH  JOHNSON 
cc:  EARL  HANSEN 


DATE. 


KAY  17,  19S: 


FROM:  JUDY  PORTA 

SUBJECT:  DATES  OF  ANALYSIS  W.  0.  No.:  0628-09-02 

CASTLE  A.F.B.  -  TQX 


The  following  is  a  list  of  analysis  dates  for  TOX  samples  sent  to  us  from 
CASTLE  A.F.B..  for  samples  not  listed  below,  the  analysis  date  appeared  in  the  body 

of  the  report. 


R.F.W.  NO. _ „ 

8502-120-0010  to  0100 
8504-393-0010  to  0150 


PARAMETER _ DATE  OF  ANALYSIS 

TOX  2-15-85 

TOX 


If  you  have  any  questions,  please  don't  hesitate  to  call. 


4-17-85 


Date  of  Report:  May  14,  1985 


CASTLE  A.F.B. 

TOX  SUMMARY  REPORT 
FOR 

SAMPLES  REC 1 D  APRIL  16,  1985 
W.O.  NO.  0628-09-02 


a) 


R.F.W.  NO.  SAMPLE 

DESCRIPTION 

DATE 

SAMPLE 

COLLECTED 

DATE 

REC'D 

DATE 

ANALYZED 

TOX,ug/L 

8504-411-0010 

NEW  PW 

4-9-85 

4-16-85 

4-19-85 

19 

-0020 

PW-1 

4-9-85 

4-16-85 

4-19-85 

7 

-0030 

PW-2 

4-9-85 

4-16-85 

4-19-85 

14 

-0040 

PW-3 

4-9-85 

4-16-85 

4-19-85 

7 

-0050 

PW-4 

4-9-85 

4-16-85 

4-19-85 

19 

-0060 

PW-5 

4-9-85 

4-16-85 

4-19-85 

9 

-0070 

PW-5A 

4-9-85 

4-16-85 

4-19-85 

<  5 

-0080 

PW-6 

4-9-85 

4-16-85 

4-19-85 

<  5 

-0080  SPIKE 

PW-6  SPIKE  4-9-85 

4-16-85 

4-19-85 

112%  RECOVERY 

-0090 

PW-7 

4-9-85 

4-16-85 

4-29-85 

<5 

-0100 

PW-8 

4-9-85 

4-16-85 

4-25-85 

57 

-0110 

PW-8A 

4-9-85 

4-16-85 

4-25-85 

31 

-0120 

PW-11 

4-9-85 

4-16-85 

4-25-85 

<5 

-0130 

SG-11 

4-8-85 

4-16-85 

4-25-85 

6 

-0140 

SG-1 

4-8-85 

4-16-85 

4-26-85 

123 

-0150 

SG-2 

4-8-85 

4-16-85 

4-26-85 

31 

-0160 

SG-3 

4-8-85 

4-16-85 

4-26-85 

79 

-0170 

SG-4 

4-8-85 

4-16-85 

4-26-85 

35 

-0180 

SG-5 

4-8-85 

4-16-85 

4-26-85 

52 

-0180  DUP 

SG-5  LAB 

OUP  4-8-85 

4-16-85 

4-26-85 

41 

-0190 

SG-5A 

4-8-85 

4-16-85 

4-26-85 

22 

-0200 

SG-6 

4-8-85 

4-16-85 

4-26-85 

43 

-0210 

SG-7 

4-8-85 

4-16-85 

4-26-85 

24 

-0220 

SG-7A 

4-8-85 

4-16-85 

4-26-85 

31 

-0230 

SG-8 

4-8-85 

4-16-85 

4-26-85 

39 

-0240 

SG-9 

4-8-85 

4-16-85 

4-26-85 

27 

-0240  SPIKE 

SG-9  SPIKE  4-8-85 

4-16-85 

4-26-85 

91%  RECOVERY 

L-107 


Date  of  Report:  May  8,  1985 


CASTLE  A.F.B. 

TOX  SUMMARY  REPORT 
FOR 

SAMPLES  REC'D  APRIL  18,  1985 
W.O.  NO.  0628-09-02 

Date  Samples  Collected:  April  10,  1985  Date  Analyzed:  May  6,  1985 

Samples  Submitted  By:  Kathy  Schultz 

R.F.W.  NO. _ SAMPLE  DESCRIPTION _ TOX,  uq/L _ 


8504-418-0010 

TW-12 

11 

-0020 

TW-13 

25 

-0030 

TW-14 

46 

-0040 

TW-15 

16 

-0050 

TW-16 

22 

-0060 

TW-17 

26 

-0070 

TW-18 

44 

-0080 

TW-21 

26 

-0090 

TW-430 

<  5 

Approved  B 

Earl  M.  Hansen,  Ph.D. 

Manager 

WESTON  Analytical  Laboratories 
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inter-office  memorandum 

TO:  Katherine  Sheedy 

cc:  Alison  Dunn,  Concord  Office 


DATE:  May  21,  1985 


FROM:  David  Ben-Hur 


SUBJECT:  Castle  AFB 


W.  O.  No.:  0628-09-02 


Attached  are  seme  of  the  TOC  and  phenols  results  on  water  samples  from 
Castle  AFB. 

I  have  also  attached  the  information  requested  concerning  the  chronology 
of  the  extractions  and  analysis. 
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CASTLE  AFB  -  TOC  and  Phenol  Results 


Sanple  ID 

MW350 

MW360 

MW370 

MW371 

MW380 

MW400 

MW420 

MW440 

MW450 

MW451 

FB-2 

TW-19 

MW230 

MW240 

MW241 

MW250 

MW260 

MW390 

MW460 

MW470 


TOC,  mg/L 

ND 

ND 

ND 

ND 

1 

2 

ND 

ND 

2 

ND 

ND 

ND 

2 

ND 

2 

2 

2 

ND 

3 

ND 


Detection  Limit 


1 


Phenols,  mg/L 


0.1 


L-110 


S33S3&3S33  3333333333 


DATE:  May  28,  1985 


inter-office  memorandum 


FROM: 


Katherine  Sheedy 
cc:  Alison  Dunn 


David  Ben-Hur,  Stockton  Laboratory 


SUBJECT:  Castle  AFB,  Analytical  results 


W.  0.  No.:  0628-09-02 


Attached  are  the  remaining  results  for  the  analyses  of  the  samples  collected 
at  Castle  AFB  during  March  and  April  1985.  I  should  have  the  chronology  of 
the  analyses  at  EAL  on  Thursday  of  this  week. 
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CASTLE  AFB 


Lab  Jab  No. 


85-04-004 


85-04-006 


85-04-008 


85-04-012 


Oil  and  Grease  Results 
Sampling  of  March  and  April  1985 

Sample  ID  Oil  and  Grease, 

_  mg/L _ 


Detection  Limit 

0.1 

MW350 

ND 

MW360 

0.4 

MW370 

2.8 

MW371 

4.4 

MW380 

1.3 

MJ400 

0.5 

MW420 

0.5 

MW440 

ND 

MW450 

ND 

MW451 

0.8 

FB-2 

ND 

TW-19 

0.5 

MW230 

2.5 

rW240 

1.0 

MW241 

0.8 

MW250 

0.6 

MW260 

0.6 

Mf390 

0.8 

MW460 

0.8 

MW470 

ND 

FB-1 

ND 

MW220 

ND 

MW221 

ND 

MW270 

ND 

MW280 

0.8 

MW290 

ND 

MW320 

ND 

W330 

ND 

MW331 

0.6 

JW340 

ND 

MW210 

0.5 

JW300 

0.4 

MW301 

1.0 

MW310 

0.6 

JW410 

1.0 

85-04-015 


SG-1 


1.0 


CASTLE  AFB  -  Oil  and  Grease  Results 

Sampling  of  March  and  April  1985 


Lab  Job  No.  Sample  ID 


85-04-015  SG-6 
SG-7 
SG-7A 
SG-8 
SG-9 


Oil  and  Grease, 

gg/L _ 


0.5 

0.5 

0.5 

ND 

ND 


85-04-017  New  PW  0.9 

PW-1  ND 

PW-2  ND 

PW-3  0.7 

PW-4  ND 

PW-5  1.0 

Pw-5A  1.5 

PW-6  ND 

PW-7  * 

PW-8  0.8 

PW-8A  * 

PW-11  ND 


85-04-020  TW-12 

TW-13 
TW-14 
TW-15 
TW-16 
TW-17 
TW-18 
TW-21 
M*430 


ND 

ND 

ND 

ND 

* 

14. 

ND 

ND 

ND 


*)  Container  broke  during  analysis.  Results  are  not  available 
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CASTLE  AFB  - 


fah  Job  No. 


85-04-02 0 


85-04-008 


85-04-012 


85-04-015 


85-04-017 


i 

* 

f 

I 

N 

S 

N 

S 

S 

TOC  and  Phenols  | 

March  and  April  1985 


Sample  ID 


Detection  Limit 

TW-12 

TW-13 

TW-14 

TW-15 

IW-16 

TW-17 

TW-18 

TW-21 

MW430 

FB-1 

MW220 

MW221 

IW270 

MW280 

MW290 

MW320 

MW330 

M4331 

MW340 

MW210 

MW300 

M-J301 

WW310 

MW410 

SG-1 

SG-2 

SG-3 

SG-4 

SG-5 

SG-5A 

SG-6 

SG-7 

SG-7A 

SG-8 

SG-9 

New  W 

PW-1 

W-2 

PW-3 

PW-4 


’henols 

TOC 

™3/k- 

wq/L 

0.1 

1.0 

ND 

ND 

ND 

1.3 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.5 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.2 

ND 

ND 

1“ 

1.2 

ND 

ND 

ND 

ND 

ND 

ND 

l© 

ND 

ND 

ND 

ND 

ND 

1.1 

ND 

to 

ND 

33. 

ND 

13. 

ND 

34. 

ND 

7.3 

ND 

7.4 

ND 

7.0 

ND 

8.4 

10. 

*» 

9.0 

14. 

20. 

to 

ND 

1C 

ND 

to 

to 

to 

ND 

to 

to 
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CATTLE  APB 


TOC  and  phenols 
March  and  April  1985 


Lab  Job  No. 

Sanple  ID 

Phenols 

TOC 

mq/L 

85-04-017 

PW-5 

ND 

PW-5A 

ND 

1.0 

PW-6 

ND 

1.8 

PW-  7 

ND 

ND 

PW-8 

ND 

ND 

PW-8A 

ND 

1.0 

PW-11 

ND 

ND 
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inter-office  memorandum 


FROM:  DAVID  BEN-HUR 

SUBJECT:  W.  0.  No.: 

Attached  are  the  analytical  results  on  the  samples  from 
the  pump  test  performed  on  January  21,  1985. 


DBHile 


ppyv  ?.?4. IQ 
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CLIENT: 


Air  Force  (Castle) 


WORK  ORDER  NO: 


0628-09-02 


TEST: 


Pump  Test 


LABORATORY  NO: 


85-01-025 


A  sample  of  water  was  spiked  with  trichloroethene  (TCE)  to 
test  losses  during  pump  operations.  The  circulated  water 
was  submitted  for  TCE  analysis  with  the  following  results: 


SAMPLE  IDENTIFICATION 


TCE,  ug/1 


Spike 


FB-1 


0.25 


FB-2 


<  0.12 


FB-3 


0.12 


Tank 


0.47 


The  testing  was  performed  on  January  21,  1985.  The  method  was 
EPA  Method  601. 
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inter-office  memorandum 

TO:  Katherine  Sheedy  DATE:  June  6,  1985 

cc:  Alison  IXmn,  Concord  Office 


FROM:  David  Ben-Hur,  Stockton  Office 


SUBJECT:  Castle  AFB  VV.  O.  No.:  0628-09-02 

Attached  are  the  second  column  confirmation  data  for  the  volatiles  and 
for  pesticides  and  herbicides .  Second  colunn  verification  was  run  only 
when  a  measurable  quantity  of  the  target  components  were  found. 

In  evaluating  the  data  for  the  volatiles,  it  should  be  noted  that  the 
second  column  does  not  separate  1,1, 1-trichloroethane  from  tr  ichloroethene . 

In  any  sample  where  both  compounds  were  initially  found,  they  are  reported 
together  in  the  analysis  by  the  second  oolunn  ,  ard  they  are  entered 
according  to  the  compound  that  was  found  in  greater  quantity  in  the  original 
measurement. 

In  several  instances  compounds  were  found  in  the  second  column  confirmation 
analysis  that  were  not  present  originally.  Most  notably,  trans-1 , 2-dichloro- 
ethene  has  been  found.  This  is  not  likely  to  be  a  contamination  since 
the  ocmpound  is  not  found  in  the  laboratory,  except  for  the  standard. 
Conceivably  it  is  due  to  degradation  of  seme  other  chlorinated  oenpound 
in  the  sample. 

In  addition  to  the  second  column  confirmation  information,  data  concerning 
dates  of  analysis  are  included.  I  am  still  vrorking  on  pulling  together 
the  data  for  spikes  and  duplicate  runs  where  they  were  done  and  will  report 
these  shortly. 
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CASH £  AFB 


DETBCTICN  LIMITS 

1.  Oil  and  Grease 

The  detection  Limit  for  oil  and  grease  by  Method  413.2  is  1  mg/L 
(1,000  ug/L) .  Without  modifying  the  method,  the  detection  limit 
cannot  be  as  required  by  the  contract. 

On  the  first  round  of  water  sampling  at  Castle  AFB,  the  samples 
were  subjected  to  Method  413.2  without  any  deviation,  resulting  in 
reported  values  of  1  mg/L,  and  occasionally  even  higher  because  the 
sample  size  was  snaller  than  1  liter  as  required  by  the  method. 

The  method  was  also  adhered  to  in  the  second  round;  however,  the 
extracts  were  concentrated  before  IR  measurement,  so  that  a  detection 
limit  of  0.1  mg/L  (100  ug/L)  oould  be  obtained. 

2.  Herbicides 


Hie  detection  limits  for  the  herbicides  are  as  follows: 

2,4-0  Q.Q6  ug/L 
2,4,5-lP  0.02  ug/L 

The  results  from  the  first  round  sampling  have  been  erroneously 
reported  with  different  detection  Limits.  The  correction  should 
be  applied  to  the  following  samples: 

Sampling  Date  Sample  ID 

1/23/85  TW12.  TW13,  TVa5,  TW17,  TW20 

1/24/85  MW420,  MW450 

1/29/85  I1W350,  MW360,  MW370,  MW380,  MW470 

1/30/85  MW250,  MW260,  MW261,  MW270,  MW280,  MW460,  MW461,  FB-1 

1/31/85  MW230,  MW240,  FB-2 
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Pesticides  and  herbicides,  second  column  confirmation 
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CASTLE  AF8  -  Second  Column  Confirmation 
Volatile*  analysis  by  EPA  Methods  601  (OC/Hall  Detector)  and  602  (QC/PID) 

Component  Detection  Limit  Sample  ID  PW-3  PW-5  TO-18  M1M6O  fM30 

uq/L  Sampling  Date  1/22/8S  1/22/85  1/23/85  1/30/85  1/30/85 

First  Second  First  Second  First  Second  First  Second  First  Sea 
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CASTLE  AFB  -  Second  Colvan  Confirmation 
Volatile*  analysis  by  EPA  Methods  (01  (OC/Hall  Detector)  and  602  (OC/PID) 


CASTLE  AFB 


Metals  analysis 
Duplicates  -  Mercury 


Sampling  Period 

Sample  No. 

Mercury,  ug/L 

Jan.  1985 

MW230 

ND 

MW250 

ND 

MW380 

ND 

MW460 

ND 

Mar.  1985 

SG-1 

ND 

Apr.  1985 

MW280 

ND 

MW420 

ND 

FW-4 

ND 

Duplicates  -  Lead 

Samplinq  Period 

Sample  No. 

Lead,  ug/L 

Mar.  1985 

SG-6A 

ND 

SG-1 

ND 

Apr.  1985 

MW350 

ND 

PW-4 

ND 

Duplicates  -  Cadmium,  chromium,  silver 

Sample  No. 

Cadmium,  ug/L  Chromium,  ug/L 

Silver, 

Mar.  1985 

SG-6A 

ND 

ND 

ND 

Matrix  Spike  -  Mercury 

Sample  No.  Amount  Added,  ug/L 

Recovered,  ug/L 

% 

Apr.  1985 

SG-1 

10 

10 

MW470 

10 

8 

80 

Matrix  spike  -  Sample  TW- 

■17,  April  Sampling  Period 

Element 

Amount  Added, 

mg/L  Recovered , 

mg/L  % 

Cadmium 

1.0 

1.0 

100 

Chraniian 

0.54 

108 

Lead 

80 

Silver 

0.20 

0.19 

95 
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January  1985 


March  1985 


April  1985 


Cadmium 

0.20 

0.20 

Chrcmium 

0.50 

0.54 

Lead 

1.0 

0.95 

Mercury 

0.010 

0.009 

Silver 

0.40 

0.39 

Cadmium 

0.20 

0.21 

Chrcmium 

0.50 

0.46 

Lead 

1.0 

1.0 

Mercury 

0.01Q 

0.011 

Silver 

0.4Q 

0.39 

Cadmium 

0.20 

0.21 

Chrcmium 

1.0 

0.96 

Lead 

0.005 

0.0035 

Mercury 

0.010 

0.011 

Silver 

0.40 

0.39 

Herbicide  Analysis 
Method  Spike 
Sampling  Period  C 


January  1985  ; 

A 

March  1985  \ 

t 

April  1985  : 

April  1985  : 

Pesticide  Analysis 
Method  Spike 
Sampling  Period  ( 


April  1985  J 


Compound 

Amount  added 

Recovered 

uq/L 

uq/L 

2,4-D 

0.20 

0.21 

2,4,5-TP 

0.35 

0.41 

2,4-D 

7.9 

11.2 

2,4,5-TP 

2.1 

2.3 

2,4-D 

0.79 

1.1 

2,4,5-TP 

0.21 

0.20. 

2,4-D 

0.79 

0.66 

2,4,5-TP 

s 

0.21 

0.14 

Compound 

Amount  Added 

Recovered 

...^A _ 

“9A  . 

Endrin  0 . 20 
Lindane  0.10 
Methoxychloe  2.0 
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inter-office  memorandum 


Katherine  Sheedy 

oc:  Aliaon  Dunn 
Lisa  Hamilti 


FROM:  David  Ben-Hur 


DATE:  October  31,  1985 


SUBJECT:Total  Recoverable  Phenolic*,  EPA  Method  420.1  yy.  o.  fsio.: 


ieality 


0628-09-02 

0628-09-04 


The  subject  method  is  in  reality  two  methods  rolled  into  on*.  In  the  first 
case,  the  phenolic  carpounds  are  distilled,  color  is  developed  with  4-amino- 
antipyrine,  and  the  absorbance  is  measured  directly.  The  stated  method 
detection  limit  is  0.05  mg/L  (.50  ug/L) ,  but,  as  is  the  case  with  many  analytical 
methods,  this  detection  limit  is  a  statistical  derivation  and  bears  little 
resemblance  to  a  realistic  detection  limit  that  is  obtainable  In  the  laboratory. 
SAL,  the  laboratory  that  performs  the  phenolic*  analyses  for  us,  states  their 
detection  limit  to  be  0.1  Jmg/L  (100  ug/L) . 


The  second  method  consists  of  the  procedure  of  the  first  method  followed  by 
a  chloroform  extraction  of  the  color.  The  stated  detection  limit  of  the 
second  method  is  0.005  mg/L  (5  ug/L),  and  again  realistically,  the  achievable 
detection  limit  is  probably  twice  the  stated  value. 


Without  modification,  neit 
of  1  ug/L. 


method  can  reach  the  requested  detection  limit 


In  the  analyses  of  the  samples  for  Castle  AFB  and  for  Travis  AFB  and  Pt.  Arena, 
the  first  method,  consisting  of  direct  color  development  and  measurement,  was 
performed,  resulting  in  a  detection  limit  of  0.1  mg/L 


L-130 


Nv-'N 0'«>V 


DATE:  Novcnfeer  4,  1985 


inter-office  memorandum 

TO:  Katherine  Sheedy 

oc:  Alison  Dunn,  Concord  Office 


FROM: 


David  Ben-Hur 


SUBJECT:  Castle  MB,  Volatiles  Analysis 


W.  O.  No.:  0628-09-02 


In  the  reports  issued  on  the  analyses  for  volatiles  on  water  samples  collected 
at  Castle  AFB,  the  detection  limit  for  trans-1 , 3-dichloropropene  should 
be  0.2  ug/L  and  that  for  cis-1 , 3-dichloropropene  should  be  0.3  ug/L. 


3.  FEDERAL  PROTECTION  OF  GROUND-WATER  QUALITY 

The  federal  programs  dealing  with  the  protection  of  ground-water  quality  are  administered  largely  by  the 
Environmental  Protection  Agency  (EPAi  The  federal  programs  which  provide  the  framework  tor  state  regulations 
are  summarized  in  this  section. 

3.1  GROUND-WATER  PROTECTION  POLICY 

At  this  writing,  February  1983,  U.S.  EPAs  final  policy  on  ground-water  protection,  scheduled  for  September  1982 
release,  has  not  been  published.  Based  on  the  proposed  strategy  published  by  EPA  in  November  1980  and  recent 
press  releases,  it  appears  that  EPA  will  be  implementing  a  policy  that  would  give  the  states  lead  responsibility  in 
the  protection  of  ground-water  quality.  EPAS  efforts  apparently  will  be  focused  in  three  major  areas: 

1 .  Development  of  an  internally  consistent  federal  approach  to  ground-water  protection 

2.  Monitoring,  research  and  deiwlopment  efforts  directed  toward  more  comprehensive  problem  definition  and 
new  detection,  controls,  and  dean-up  technology  development 

3.  Guidance,  coordination,  and  assistance  to  states  in  the  development  of  state  policies 

A  significant  component  of  ERAS  policy  is  expected  to  be  a  ground-water  classification  system  which  could  be 
used  to  determine  the  degree  of  protection  needed  for  various  types  of  ground  water.  Ground-water  classification 
is  discussed  in  Chapter  4. 

3.2  CLEAN  WATER  ACT 

This  statute  refers  to  ground-water  protection  in  municipal  waste  water  treatment,  planning,  and  research  programs 
Its  principal  regulatory  programs,  however,  focus  on  surface  water  Section  303  empowers  EPA  to  approve  states' 
water  quality  standards  which  are  based  on  the  states  classification  of  rivers  and  streams.  Many  states  have  included 
ground  water  in  their  definition  of  “waters  of  the  state*  for  purposes  of  this  act  (state  summaries)  On  this  basis  the 
National  (state)  Pollutant  Discharge  Elimination  System  (NPDES/SPDES)  permitting  process  may  be  invocable  tor 
purposes  of  ground-water  protection.  In  addition  the  act  empowers  ERA  to 

1 .  Develop  a  comprehensive  program  tor  ground-water  pollution  control  [Section  102(a)] 

2.  In  cooperation  with  states,  equip  and  maintain  a  surveillance  system  for  monitoring  ground-water  quality 
[Section  104(a)(5)] 

3.  Provide  grants  to  states  and  area-wide  agencies  to  develop  ground-water  quality  management  plans  to 
identify  salt  water  intrusion  and  control  disposal  of  pollutants  in  subsurface  excavations,  and  control 
disposition  of  wastes.  (May  include  authority  tor  comprehensive  ground-water  management  plans, 
including  conjunctive  use  with  surface  water)  [Section  102(c),  208(b)] 

4.  Require  development  of  Best  Management  Practices  (BMP)  to  control  nonpoint  source  pollution  problems 
to  ground-water  quality  (Section  208(b)] 

5.  Develop  criteria  tor  ground-water  quality  considenng  kind  and  extent  of  effects  on  hearth  and  welfare  from 
the  presence  of  pollutants  (Section  304(a)] 

6.  Determine  information  necessary  to  restore  and  maintain  chemical,  physical,  and  biological  integrity  of 
ground  water  [Section  304(a)] 

7.  Issue  information  on  the  factors  necessary  to  restore  and  maintain  chemical,  physical,  and  biological 
integrity  of  ground  water  [Sections  304(a)(2)] 

3.3  SAFE  DRINKING  WATER  ACT 

This  statute  authorizes  EPA  to  set  maximum  contaminant  levels  (MCLs)  and  monitoring  requirements  for  public 
water  systems  and  provides  tor  the  protection  of  underground  sources  of  drinking  water  The  MCLs  regulate  the 
quality  of  finished’  water,  i.e.,  water  as  delivered,  not  the  quality  of  the  source  water  As  discussed  below,  the 
MCLs  have  been  utilized  by  EPA  and  the  states  as  the  basis  for  other  regulations  dealing  with  ground-water 
quality  and  protection 
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3.3.1  National  Interim  Primary  Drinking  Water  Regulations 

ERA  initiated  a  detailed  study  ot  trie  health  e fleets  of  various  contaminants  in  water  soon  after  trie  Safe  Onnking 
Act  (SDWA)  was  signed  into  law.  So  that  the  regulations  could  include  trie  findings  of  this  and  other  studres.  trie 
primary  drinking  water  regulations  were  to  be  developed  in  two  stages:  an  interim  version  and  a  final  verson  The 
interim  version  of  trie  regulation  became  effective  24  June  1977.  SOWA  provides  for  delegation  of  authority  to  trie 
states.  State  Primary  Drinking  Water  Regulations  must  be  at  least  as  stringent  as  trie  federal  regulations. 

The  National  Interim  Primary  Drinking  Wafer  Regulations  define  Maximum  Contaminant  Level  as  trie  maximurr 


permissible  level  of  a  contaminant  in  water  which  is  delivered  to  trie  free-flowing  outlet  of  trie  ultimate  user  of  t 
public  water  system,  except  in  trie  case  of  turbidity  (applicable  to  surface  water  only)  where  trie  maximurr 
permissibie  level  is  measured  at  trie  point  of  entry  to  the  distribution  system.  The  MCLs  are  provided  with  trie  state 
summaries. 

3.3.2  National  Secondary  Drinking  Water  Regulations 

These  regulations  control  contaminants  in  drinking  water  that  primarily  affect  the  aesthetic  qualities  relating  to  trie 
public  acceptance  of  drinking  water.  At  considerably  higher  concentrations  of  these  contaminants,  healtr 
implications  may  also  exist  as  well  as  aesthetic  degradation.  The  National  Secondary  Drinking  Water  Regulation: 
are  not  federally  enforceable  but  are  intended  as  guidelines  for  trie  states. 

Secondary  Maximum  Contaminant  Levels  (SMCLs)  are  defined  as  the  maximum  permissible  level  of  ; 
contaminant  in  water  which  is  delivered  to  trie  free-flowing  outlet  of  the  ultimate  user  of  a  public  water  system 
Federal  and  state  SMCLs  are  provided  in  the  state  summaries.  The  states  may  establish  higher  or  lower  level: 
which  may  be  appropriate  depending  upon  local  conditions  such  as  unavailability  of  alternate  sources  of  water  o 
other  compelling  factors,  provided  the  public  health  and  arelfare  are  not  adversely  affected. 

3.3.3  Sole  Source  Aquifer 

The  Sole  Source  Aquifer  provisions  of  SDWA  allow  EPA  to  designate  an  aquifer  as  trie  sole  source  of  dnnkin 
water  for  an  area  thereby  guaranteeing  protection  from  contamination  by  federally  assisted  activities.  Loca 
regional,  or  state  agencies  can  petition  EPA  for  sole  source  designation.  The  EPA  Administrator  may  designate  a  I 
aquifer  which  is  a  sole  or  principal  drinking  water  source  if  its  contamination  would  create  a  significant  hazard  t 
public  health.  If  the  designation  is  made,  no  federal  money  or  financial  commitment  may  be  made  for  any  proje< 
which  the  Administrator  determines  may  contaminate  the  designated  aquifer  through  its  recharge  zone 
At  this  writing,  February  1983,  EPA  has  designated  the  following  ten  sole  source  aquifers: 


Biscayne  Aquifer  -  Florida 
Buried  Valley  Aquifer  -  New  Jersey 
Edwards  Aquifer  •  Texas 


Nassau  and  Suffolk  counties  •  New  York 
Cape  Cod  -  Massachusetts 
Fresno  -  California 


Camano  Island — Whidbey  Island  Aquifer  -  Washington  Ten  Mile  Creek  -  Maryland 


Spokane- Rathdrum  Aqurfer  •  Washington  and  Idaho 
The  following  eighteen  are  under  consideration: 
Arizona 

Santa  Cruz,  Upper  Santa  Cruz,  Aura-Altar  Basins 

California 
Scotts  Valley 

Delaware 

New  Castle  County 
Florida 

Volusia  -  Floridan  Aquifer 
Idaho 

Snake  River  Plain 

Louisiana 
Baton  Rouge 
DeSota  Parish 

New  Jersey 
Coastal  Plain 
Ridgewood 
Upper  Rock  away 


Northern  Guam  Lens  -  Guam 
New  York 

Kings  and  Queens  counties 

Sardinia 

Schenectady 

Vestal 

Pennsylvania 
Seven  valleys 

Texas 

Carrizo- Wilcox  Aquifer 

Texas  and  New  Mexico 
Delaware  Basin 

Wisconsin 
Niagara  Aquifer 


3.34  Underground  Injection  Control 

The  Underground  Injection  Control  (UIC)  progrem  regulates  the  uses  of  underground  injection  wells  to  protect  an 
underground  source  erf  drinking  water  (USDW)  USDW  means  an  equlter  or  Its  portion  which 

1 .  supplies  any  public  water  system  or  contains  a  sufficient  quantity  ot  ground  water  to  supply  a  public  water 
system; 

2.  currently  supplies  drinking  water  tor  human  consumption  or  contains  less  than  10,000  mg/liter  total 
dissolved  solids;  and 

3.  is  not  an  exempted  aquifer  (40  CFR  146.04  provides  criteria  tor  exemption). 

SDWA  requires  any  state  designated  by  EPA  as  requiring  a  UIC  program  to  develop  and  submit  a  state  UIC 
program  tor  ERA  approval.  ERA  has  designated  each  ot  the  fifty  states. 

The  federal  program  classifies  injection  wells  as  follows: 

Class  I — Wells  used  to  inject  hazardous  waste,  or  other  industrial  and  municipal  disposal  wells  which  inject 
tuids  beneath  the  lower-most  formation  containing  a  USDW  within  one-quartar  mile  of  the  well  bore. 

Class  II— Wells  that  inject  fluids 

1.  which  are  brought  to  the  surface  as  part  of  conventional  oil  or  nature!  ges  production  end  may  be  mixed 
with  production  waste  waters  from  gas  plants,  unless  those  waters  are  classified  as  a  hazardous  waste  at 
the  time  of  injection; 

2.  for  enhanced  recovery  of  oil  or  natural  gas;  and 

3.  for  storage  of  hydrocarbons  which  are  liquid  at  standard  temperatuie  and  pressure. 

Class  III— Wells  that  inject  tor  extraction  of  minerals  including 

1.  mining  of  sulfur  by  the  Frasch  process; 

2.  in  situ  production  of  uranium  or  other  metals.  This  category  includes  only  in  situ  production  from  ore 
bodies  which  hove  not  been  conventionally  mined.  Solution  mining  of  conventional  mines  such  as  slopes 
leaching  is  included  in  Class  V;  and 

3.  solution  mining  of  salts  or  potash. 

Class  IV— Wells  used  to  dispose  of  hazardous  or  radioactive  waste  into  or  above  a  formation  which  contains  a 
USDW  within  one-quarter  mile  of  the  well.  Also,  welts  used  to  inject  hazardous  waste  that  cannot  be  classified 
as  Class  I  or  Class  IV  under  the  above  criteria  are  Class  IV  walls. 

Class  V — All  other  injection  wells  (40  CFR  146.05(e)  and  146.51  provide  specific  information  and  exemptions). 

Underground  injection  is  controlled  through  the  permitting  process.  Construction,  operation,  monitoring  and 
reporting  activities  are  controlled.  Individual  stale  programs  are  based  upon,  and  must  be  essentially  equivalent 
to.  the  federal  criteria  and  standards  (40  CFR  146). 

3.4  TOXIC  SUBSTANCE  CONTROL  ACT 

This  statute  (TSCA)  authorizes  ERA  to  restrict  or  prohibit  the  manufacture,  distribution,  and  use  of  products  which 
may  result  in  unreasonable  risk  to  health  and  the  environment.  Although  ground  water  is  not  specifically  named  in 
toe  Act.  ERA  has  taken  toe  position  that  the  protection  of  health  and  the  environment  includes  the  protection  of 
ground  water. 

IE  FEDERAL  INSECTICIDE,  FUNGICIDE,  RODENDCtDE  ACT 

This  statute  (FIFRA)  gives  ERA  the  responsibility  to  control  the  sale  and  use  of  all  pesticides  to  prevent 
unreasonable  adverse  environmental  and  health  affects.  The  use  and  disposal  of  pesticide  packages  and 
containers  is  also  regulated.  In  deciding  whether  to  register,  cancel,  suspend,  or  change  the  classification  of  a 
pesticide,  EPA  oonsiders  a  broad  range  of  environmental  impacts  including  those  affecting  ground  water. 
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3.6  RESOURCE  CONSERVATION  AND  RECOVERY  ACT 

The  Solid  Waste  Disposal  Act  and  the  Resource  Recovery  Act  of  1970,  as  amended  by  the  Resource 
Conservation  and  Recovery  Act  of  1976  (RCRA),  require  EPA  to  establish  a  national  program  to  regulate  the 
management  of  waste  materials. 


3.6.1  Solid  Waste 

Subtitle  D  of  RCRA  established  a  broad-based  national  program  to  improve  solid  waste  management  through  the 
development  of  state  and  regional  solid  waste  management  plans.  The  act  offered  federal  financial  assistance  to 
states  interested  in  developing  and  implementing  a  solid  waste  management  plan.  The  state  plans,  under  federal 
guidelines,  identify  respective  responsibilities  of  local,  state,  and  regional  authorities,  and  encourage  resource 
recovery  and  conservations  and  the  application  and  enforcement  of  environmentally  sound  disposal  practices. 

A  major  element  of  the  Subtitle  D  program  is  the  open  dump  inventory.  Section  4005  of  RCRA  prohibits  open 
dumping.  Federal  criteria  for  classifying  solid  waste  management  facilities  are  provided  in  40  CFR  257.  EPA 
cannot  approve  a  state  solid  waste  management  program  with  less  stringent  criteria.  Solid  waste  management 
facilities  failing  to  satisfy  the  criteria  are  considered  open  dumps.  In  order  to  satisfy  these  criteria,  a  facility  or 
practice  (in  addition  to  other  environmental  considerations)  shall  not  contaminate  an  underground  drinking  water 
source  beyond  the  solid  waste  boundary  or  beyond  an  alternative  boundary  established  by  the  state  or  in  court 
persuant  to  the  stipulations  of  40  CFR  257.3-4.  The  federal  criteria  define  contamination  as  an  exceedence  of  the 
MCLs  provided  in  the  National  Interim  Primary  Drinking  Water  Regulations  or  an  increase  in  concentration  of  any 
parameter  for  which  tire  ambient  concentration  exceed  the  MCL. 


3.6.2  Hazardous  Waste 

ERA  has  issued  aseries  of  hazardous  waste  regulations  under  Subtitle  C  of  RCRA  (40  CFR  260  to  267  and  122  to 
124).  On  19  May  1980.  EPA  issued  a  comprehensive  set  of  standards  for  generators  and  transporters  of 
hazardous  waste  and  'interim  status’  standards  for  facilities  in  existence  on  19  November  1960.  that  treat,  store, 
or  dispose  of  hazardous  waste.  Such  facilities  were  allowed  to  operate  under  interim  status  until  they  received  an 
RCRA  permit  Subsequently.  EPA  issued  standards  for  granting  RCRA  permits  to  treatment  and  storage  facilities. 
Standards  for  land  disposal  facilities  were  issued  on  26  July  1982 — virtually  completing  the  program  for 
controlling  hazardous  waste  under  RCRA 

The  standards  for  permitting  land  disposal  facilities  were  issued  after  a  wide  range  of  regulatory  options  were 
considered.  Over  a  period  of  several  years.  EPA  proposed  two  different  sets  of  land  disposal  standards  and 
solicited  comments  on  various  issues.  On  13  February  1981,  EPA  issued  temporary  standards  for  new  land 
disposal  facilities.  The  26  July  regulations  replace  those  temporary  standards  except  for  Class  I  underground 
injection  wells.  These  will  remain  subject  to  the  temporary  standards  until  final  standards  are  issued. 

The  regulations  consist  primarily  of  two  complementary  sets  of  performance  standards: 

1 .  A  set  of  design  and  operating  standards  tailored  to  each  of  four  types  of  facilities 

2.  Ground-water  monitoring  and  response  regulations  applicable  to  all  land  disposal  facilities 
The  design  and  operating  standards  implement  a  liquids  management  strategy  that  has  two  goals: 

1 .  Minimize  leachate  generated  at  the  facility 

2.  Remove  leachate  generated  to  minimize  its  chance  of  reaching  ground  water 


The  major  requirements  include 

1.  Liner 

e  Requirement:  design  to  prevent  migration  of  waste  out  of  the  facility  during  its  active  life 
e  Applicability,  landfills,  surface  impoundments,  and  waste  piles 

2.  Leachate  collection  and  removal 

e  Requirement:  collect  and  remove  leachate  from  the  facility  and  ensure  that  leachate  depth  over  the  liner 
does  not  exceed  30  centimeters  (1  foot) 
e  Applicability:  landfills  and  waste  piles 
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3.  Run-on  and  runoff  control  systems 

•  Requirement:  design  tc  control  flow  during  st  least  25-year  storm 
e  Applicability,  landfills,  waste  piles,  land  treatment 

4.  Wind  dispersal  controls 

e  Requirement:  cover  waste  or  otherwise  manage  unit  to  control  wind  disperse' 
e  Applicability:  landfills,  waste  piles,  and  land  treatment  units  that  contain  particulate  matter 

5.  Overtopping  controls 

e  Requirement:  prevent  overtopping  or  overfilling 
e  Applicability:  surface  impoundments 

6.  Disposal  unit  closure 

e  Requirement:  final  cover  (cap)  over  waste  unit  designed  to  minimize  infiltration  of  precipitation 
e  Applicability:  landfills  and  surface  impoundments  (if  used  tor  disposal) 

7.  Storage  unit  closure 

e  Requirement:  remove  waste  and  decontaminate 

e  Applicability:  surface  impoundments  used  tor  treatment  or  storage  and  waste  piles 

8.  Postctosure  Care 

e  Maintain  effectiveness  of  final  cover 
e  Operate  leachate  collection  and  removal  system 

e  Maintain  ground-water  monitoring  system  (and  leak  detection  system  where  double  liner  is  used) 
e  Continue  30  years  after  closure 

The  goal  of  the  ground-water  monitoring  and  response  program  is  to  detect  and  coned  any  ground-water 
contamination.  There  ate  tour  main  elements: 

1 .  A  detection  monitoring  program  which  requires  the  permittee  to  install  a  system  to  monitor  ground  water  in 
the  uppermost  aquifer  to  determine  if  a  leachate  plume  has  leached  the  edge  of  the  waste  management 
area. 

2.  A  ground-water  protedion  standard  is  set  when  a  hazardous  constituent  is  detected  The  standard 
specifies  concentration  limits,  compliance  point,  and  compliance  period. 

3.  A  compliance  monitoring  program  determines  if  the  facility  is  complying  with  its  ground-water  protedion 
standard 

4.  Corredive  action  is  required  when  the  ground-water  protedion  standard  is  violated.  The  permittee  must 
either  remove  the  contamination  or  treat  it  in  place  to  restore  ground-water  quality 

Until  hazardous  waste  management  facilities  are  issued  permits,  existing  facilities  will  continue  to  operate  under 
interim  status  standards.  Facilities  operating  under  interim  status  will  be  required  to  file  Part  B  applications  tor  final 
permits. 

Under  Subtitle  C  of  RCRA.  EPA  approves  state  hazardous  waste  management  programs  in  two  phases.  Phase  I 
authorization  gives  states  the  right  to  control  transportation  and  generation  of  hazardous  wastes  within  their 
borders  and  to  regulate  existing  treatment,  storage,  and  disposal  facilities.  Phase  I!  authorization  includes  the 
permitting  of  new  facilities. 

3.7  COMPREHENSIVE  ENVIRONMENTAL  RESPONSE,  COMPENSATION,  AND  LIABILITY  ACT 

This  statute  (CERCLA).  commonly  referred  to  as  Superfund,  authorizes  EPA  to  respond  to  releases  or  threatened 
releases  into  the  environment,  including  ground  water,  of  any  hazardous  substance  which  may  present  an 
imminent  and  substantial  danger  to  public  health.  The  act  provides  funds  tor  emergency  action  and  has  cost 
recovery  provisions 
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Classification-Ground  water  Is  included  in  the  definition  of  "Waters  of  the  State’  as  found  in  the  California  Water 
Quality  Act.  Ground  water  has  been  included  in  beneficial  use  classes  developed  as  part  of  Basin  Management 
Programs  of  the  Water  Resources  Control  Board  and  the  Regional  Boards. 

Quality  Standarde-The  general  policy  is  a  nondegradation  policy  to  protect  the  present  and  possible  future  uses 
of  ground  water  as  a  source  of  potable,  industrial,  and  agricultural  water  supply.  Quality  standards  are  specific  to 
each  use  class  and  Basin  Program. 


Drinking  Water  Standarde-The  California  Water  Resources  Control  Board  has  adopted  the  federal  primary  and 
secondary  drinking  water  standards. 

Approprfatfone-There  are  no  state-wide  permit  requirements,  however,  see  Controlled  Use  Areas  below. 

Controlled  Use  Areas  Several  ground- water  basins  are  being  managed  by  local  authorities  in  response  to 
special  legislative  acts  and  court  orders.  These  authorities  regulate  ground-water  withdrawals  within  their 
jurisdictions.  However,  these  areas  account  for  toes  than  five  percent  of  ail  ground-water  basins. 

Wall  Conatructfon-Locai  counties  may  adopt  wall  construction  standards  and  require  drillers  to  be  licensed. 
Approximately  half  of  California*  5B  counties  have  done  so. 

Underground  Injection  Contret-Ceiitomia  is  in  the  process  of  submitting  a  UIC  program  for  ERA  approval.  The 
water  Resources  Control  Board  will  be  the  lead  agency  in  the  program.  Class  It  wells  will  be  regulated  by  the  Oil 
and  Gas  Division  of  the  Department  of  Conservation. 

Waste  Management  Fadltttes-The  solid  and  hazardous  waste  management  programs  are  administered  by  the 
Solid  waste  Management  Board.  The  Hazardous  Waste  Management  Regulations  are  administered  by  the 
Department  of  Health  Services 

Solid  Waste-The  California  Solid  Waste  Management  Regulations  require  a  ground-water  monitoring 
system  tor  disposal  sites.  Monitoring  requirements  are  on  a  case-by-case  basis. 

Hazardous  Waste-Califomia  has  recetved  interim  status  authorization  for  its  RCRA  Phase  I  program  and  is 
seeking  Phase  II  authority  Ground-water  monitoring  requirements  are  included  in  permit  conditions  and  are 
generally  equivalent  to  EPA  requirements. 

Sole  Source  AquHers-The  Fresno  area  aquifer  has  been  designated  as  sole  source  by  EPA.  The  Scotts  Valley 
aquifer  is  under  consideration  by  ERA. 


Geological  Surveye- 
Divtsron  of  Mines  and  Geology 
Department  of  Conservation 
1416  Ninth  St. 

Sacramento,  CA  95814 
916-445-1923 
State  Geologist: 

Dr.  James  F.  Davis 


Reterencee- 

Califomia  Water  Quality  Act 
(California  Water  Code,  Drv.  7,  Ch.  482) 

California  Solid  Waste  Management  Regulations 
(California  Admin.  Code,  Title  14,  Div.  7,  Ch.  1-5 
and  9) 


Water  Resources  Division 
U.S.  Geological  Survey 
Federal  Bldg.,  Room  W-2235 
2800  Cottage  Way 
Sacramento.  CA  95825 
916-484-4606 
District  Chief: 

T.J  Durbin 

California  Hazardous  Waste  Management 
Regulations 

(California  Admin.  Code.  Title  22.  Div.  4,  Ch.  30) 


Contacts- 

Ms.  Helen  Joyce  Peters 
Department  of  Water  Resources 
P.O.  Box  388 
Sacramento,  CA  95802 
916-445-2182 


Mr.  Evan  Nossoff 

Water  Resources  Control  Board 

P.O.  Box  100 

Sacramento,  CA  95801 

916-322-8353 


Revisions  provided  by  Ms.  Helen  Joyce  Peters  in  a  letter  received  11  April  19B3. 
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Parameter 

(mg/I  unless  noted) 


Drinking  Water  Standards 


Federal 


Monitoring  Requirements 


Quality  Standards 


Solid 

Waste 


Hazardous 

Waste 


Cadmium 

0.010 

0.010 

Chromium 

0.05 

0.05 

Lead 

0.05 

0.05 

Mercury 

Selenium 

Silver 

0.002 

0.01 

0.05 

0.002 

0.01 

0.05 

Fluoride 

1. 4-2.4 

1.4-24 

Nitrate  (as  N) 

10.0 

10.0 

Endrin 

0.0002 

0.0002 

Lindane 

0.004 

0.004 

Methoxychlor 

0.1 

0.1 

Toxaphene 

0.005 

0.005 

2,4*0 

0.1 

0.1 

2,4.5-TP  Silvex 

0.01 

0.01 

Tririalome  thanes 

0.1 

0.1 

Turbidity  (TU) 

1.0 

1.0 

Colitorm  bacteria  — 

membrane  filter 

test  (#/100  ml) 

1.0 

1.0 

Gross  alpha  (pCi/I) 

15.0 

15.0 

Combined  Radium  226 

and  Radium  228 

5.0 

5.0 

Beta  and  photon 

particle  activity 

(mrem/yr) 

4.0 

4.0 

Sodium 

M 

M 

Chloride 

250.0 

250.0 

Color  (units) 

15.0 

15.0 

Copper 

1.0 

1.0 

Corrosivity 

Noncorrosive 

Noncorrosive 

Foaming  agents 

0.5 

0.5 

Iron 

0.3 

0.3 

Manganese 

0.05 

0.05 

Odor  (threshold  no.) 

3.0 

3.0 

pH  (units) 

6.5-8.5 

6.5-B.5 

Sulfate 

250.0 

250.0 

Total  dissolved  solids 

500.0 

500.0 

Zinc 

5.0 

5.0 

Phenols 

Specific  conductance 
Total  organic  cartoon 
Total  organic  halogen 


Note:  *M*  denotes  monitoring  requirement.  See  Section  4.3. 
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INTERIM  PRIMARY  DRINKING  WATER  REGULATIONS 
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Tillr  40— Protection  of  Environment 
CHAPTER  I— ENVIRONMENTAL 
PROTECTION  ACENCY 


Rubport  E — Spvrinl  Monitoring  Rrgulntions 
for  Orgnair  Ckrmicals 


Sl'BCHAPTER  D — WATER  PROGRAMS  14140  Special  nx.nitorinr  for  organic  chrmi- 


PART  141— NATIONAL  INTERIM 
PRIMARY  DRINKING  WATER 
REGULATIONS 


Subpart  A— General 

Sec. 

141.1  Applicability. 

141.2  Definition*. 

141.3  Coverace. 

141.4  Variance*  and  exemptions. 

141.5  Siting  requirements. 

141.6  Effective  dates. 


Subparl  B — Maximum  Contaminant  Levels 

141.11  Maximum  contaminant  levels  for  in¬ 

organic  chemicals. 

141.12  Maxiipum  contaminant  levels  for 

oryanic  chemicals. 

141.13  Maximum  contaminant  levels  for 

turbidity. 

141.14  Maximum  microbioloncal  contami¬ 

nant  levels. 

141.15  Maximum  contaminant  levels  for 

radium-226,  radium-226,  and  groat 
alpha  particle  radioactivity  in  com¬ 
munity  water  systems. 

141.16  Maximum  contaminant  levels  for  beta 

particle  and  photon  radioactivity 
from  man-made  radionuclides  in 
community  water  systems. 


Authority:  Sect  1412.  1414.  1445.  and  1450 
of  the  Public  Health  Service  Act.  M  Stat.  1660 
142  U.S.C.  300f-l.  300c- 3.  300J-4.  and  300j-»>. 


Subpart  A— General 

{'141.1  Applicability. 

This  part  establishes  primary  drinking 
water  regulations  pursuant  to  section 
1412  of  the  Public  Health  Service  Act.  as 
amended  by  the  Safe  Drinking  Water 
Act  (Pub.  L.  83-523  > ;  and  related  regula¬ 
tions  applicable  to  public  water  systems. 


|  141.2  Definitions. 

As  used  In  this  part,  the  term: 


Subpart  C— Monitoring  and  Analytical 
Require  oirats 

141.21  Microbioloeica!  contaminant  tamplint 

and  analytical  requirements. 

141.22  Turbidity  samplins  and  analytical 

requirement*. 

141.23  Inorganic  chemical  samplinf  and 

analytical  requiitments. 

141.24  Orranic  chemicals  other  than. total  Iri- 

halomethanes.  samplinc  and  analyti¬ 
cal  requirements. 

141.25  Analytical  Methods  for  Radioactivity. 

141.26  Monitorine  Frequency  for  Radioac¬ 

tivity  in  Community  Water  Systems. 

1 4 1 .27  Alternative  analytical  technique*. 

141.28  Approved  laboratories. 

141.29  Monitorint  of  consecutive  public  water 

systems. 


Subpart  D— Reporting  Public  Notification, 
and  Record-keeping 

141.31  Reportinc  requirement*. 

141.32  Public  notification  of  variances,  ea- 

emptions.  and  non-compliance  with 
rerulaliont. 

141.33  Record  maintenance. 


*  “community  water  system**  cr  a  ** 
community  water  system.** 

«l>  "Community  water  system"  m 
a  public  water  system  which  serve 
least  IS  service  connections  used  by  y 
round  residents  or  regularly  serve 
least  25  year-round  residents 


tit)  "Non-community  water  sys' 
means  a  public  water  system  that  h 
a  community  water  system. 


(a)  “Act"  means  tne  Public  Health 
Service  Act.  as  amended  by  the  Safe 
Drinking  Water  Act.  Pub.  L.  93-523. 

tbi  "Contaminant"  means  any  physi¬ 
cal.  chemical,  biological,  or  radiological 
substance  or  matter  in  water. 

<c>  "Maximum  contaminant  level” 
means  the  maximum  permissible  level  ol 
a  contaminant  in  water  which  is  de¬ 
livered  to  the  free  llowing  outlet  of  the 
ultimate  user  of  a  public  water  system, 
except  in  the  case  of  turbidity  where  the 
maximum  permissible  level  is  measured 
at  the  point  of  entry  to  the  distribution 
system.  Contaminants  added  to  the  water 
under  circumstances  controlled  by  the 
user,  except  those  resulting  from  corro¬ 
sion  ol  piping  and  plumbing  caused  by 
water  quality,  are  excluded  from  this 
definition. 


<di  “Person”  means  an  individual, 
corporation,  company,  association,  part¬ 
nership,  State,  municipality,  or  Federal 
agency. 

(el  "Public  water  system”  means  a 
system  for  the  provision  to  the  public 
of  piped  water  for  human  consumption, 
if  such  system  has  at  least  fifteen  service 
connections  or  regularly  serves  cn  aver¬ 
age  of  at  least  twenty-five  individuals 
dally  at  least  60  days  out  f  the  year. 
Such  term  includes  (1)  any  collection, 
treatment,  storage,  and  distribution  fa¬ 
cilities  under  control  of  the  operator  oi 
such  system  and  used  primarily  in  con¬ 
nection  with  such  system,  and  (2>  any 
collection  or  pretreatment  storage  facili¬ 
ties  not  under  such  control  which  are 
used  primarily  In  connection  with  such 
system.  A  public  water  system  is  cither 


«t>  “Sanitary  survey"  means  an 
site  review  of  the  water  source,  fs 
ties,  equipment,  operation  and  mai 
nance  of  a  public  water  system  for 
purpose  of  evaluating  the  adcquac 
such  source,  facilities,  equipment, 
eration  and  maintenance  for  produ 
and  distributing  sale  drinking  wale: 


(g>  “Standard  sample”  means 
aliquot  of  finished  drinking  water  th 
examined  for  the  presence  of  colli 
bacteria. 

ihj  •  State"  means  the  ageta  y  oi 
State  government  which  has  juri: 
lion  over  public  water  systems.  D. 
any  period  when  a  Slat;  do=s  not 
primary  enforcement  rrponsit 
pursuant  to  Section  1413  of  :nc  Act 
term  “State"  means  the  Rr;-,ona! 
ministrator.  U.S.  Environmental  Prc 
lion  Agency. 

(I)  “Supplier  of  water"  means 
person  who  owns  or  operates  a  pt 
water  system. 

(j)  “Dote  equivalent"  means  the  p 
uct  of  the  absorbed  dote  from  ioni 
radiation  and  such  factors  at  accoun 
differences  in  biological  effectiveness 
to  the  type  of  radiation  and  its  dim 
tion  in  the  body  as  specified  by  the 
trrnational  Commission  on  Ruliolof 
Units  and  Measurements  (ICKUl. 

(k)  "Rem”  meant  the  unit  of  i 
equivalent  from  ionizing  radiation  to 
total  body  or  any  internal  organ  or  or 
system.  A  “millirem  (mreml”  is  1/1 
of  a  rem. 


(I)  “Picocurie  (pCi}“  means  that  qi 
tity  of  radioactive  material  produt 
2.22  nuclear  transformations  per  mini 


(m)  "Gross  alpha  particle  activi 
means  the  total  radioactivity  due 
alpha  particle  emission  as  inhered  fr 
measurements  on  a  dry  sample. 


fnl  "Man-made  beta  particle  and  p 
ton  emitters"  means  all  radionucli 
emitting  beta  particles  and'or  phot 


a 
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FEDERAL  REGULATIONS 


liiltd  in  Maiimum  P»rmi»*iblr  E<«lv 
Durden*  and  Mnimvm  Permi**ible  Con 
eentration  of  Radionuclide*  in  Air  or 
Water  for  Occupational  Exposure.  NHS 
Handbook  69.  esrepl  the  dauchter  prt«|. 
ucta  of  thorium-232,  uranium-235  and 
uranium-233. 

to)  "Groat  beta  particle  activity" 
means  the  total  radioactivity  due  to  beta 
particle  amission  at  inferred  from  meas¬ 
urements  on  a  dry  sample. 

|41  PR  28402.  July  9. 19761 

B 41.2  (pMO  added  by  44  FR  68641. 
ovcmber  29. 1979) 

(p)  "Haloaen"  means  one  of  the  chem¬ 
ical  elements  chlorine,  bromine  or  iodine. 

(q)  "Trihalomethane”  (THM)  mean* 
one  of  the  family  of  organic  compounds, 
named  as  derivatives  of  methane, 
wherein  three  of  the  four  hydrogen 
atoms  in  methane  are  each  substituted 
by  a  halogen  atom  in  the  molecular 
structure. 

(r)  Total  trihalomelhanes”  (TTHM) 
means  the  sum  of  the  concentration  in 
milligrams  per  liter  of  the 
trihalomethane  compounds 
(trichloromethane  (chloroform], 
dibromochloromethane, 
bromodichloromethane  and 
tribromomethane  (bromoform]).  rounded 
to  two  significant  figures. 

(s)  "Maximum  Total  Trihalomethane 
Potential  (MTP)”  means  the  maximum 
concentration  of  total  trihalomethane* 
produced  in  a  given  water  containing  a 
disinfectant  residual  after  7  days  at  a 
temperature  of  25*  C  or  above. 

(tj  "Disinfectant"  means  any  oxidant, 
including  but  not  limited  to  chlorine, 
chlorine  dioxide,  chloramines,  and 
ozone  added  to  water  in  any  part  of  the 
treatment  or  distribution  process,  that  is 
intended  to  kill  or  inactivate  pathogenic 
microorganisms. 

|  141.8  Coverage. 

This  part  shall  apply  to  each  public 
water  system,  unless  the  public  water 
system  meets  all  of  the  followinc  condi¬ 
tions: 

(a)  Consists  only  of  distribution  and 
storage  facilities  (and  does  not  have  any 
collection  and  treatment  facilities); 

<b)  Obtains  mil  of  Its  water  from,  but 
Is  not  owned  or  operated  by.  a  public  wa¬ 
ter  system'  to  which  such  regulations 
apply: 

.c>  Does  not  sell  water  to  any  person; 
and 

<d)  Is  not  a  carrier  which  convey* 
passengers  In  Interstate  commerce. 

|141.4  Variance*  and  esemptlonfc 

Variances  or  exemptions  from  certain 
provisions  of  these  regulations  may  be 
granted  pursuant  to  Sections  1415  and 
1416  of  the  Act  by  the  entity  with  pri¬ 
mary  enforcement  responsibility,  Provl- 
,ions  under  Part  142.  National  Interim 
Primary  'Drinking  Wafer  .Reputations 
Implementation — subpart  E  (Variances) 


anil  Mihpart  F  (Karmptlnns) — apply 
wlirrr  W’A  lin*  primary  enforcement 
rt*.‘-iNiii  .llilllly. 

C  141.5  Stilus  rri|iiirrinrnl>. 

Uefurc  a  person  may  enter  into  a  fi¬ 
nancial  commitment  for  or  Initiate  con¬ 
struction  of  a  new  public  water  system 
or  Increase  Uie  rapacity  of  an  existing 
public  watrr  system,  he  snail  notify  the 
State,  and,  to  the  extent  practicable, 
avoid  locating  part  or  all  of  the  new  or 
extended  facility  at  a  site  which: 

'a)  is  subject  to  a  significant  risk 
from  earthquakes,  floods,  fires  or  other 
disasters  which  could  cause  a  breakdown 
of  the  public  water  system  or  a  portion 
thereof;  or 

(b)  Except  for  intake  structures,  is 
within  the  floodplain  of  a  100-year  flood 
or  It  lower  than  any  recorded  high  tide 
where  appropriate  records  exist. 

The  U.S.  Environmental  Protection 
Agency  will  not  seek  to  override  land  use 
decisions  affecting  public  water  systems 
siting  which  are  made  at  the  State  or  lo¬ 
cal  government  levels. 


f  141.6  Effective  dates. 

1141.6  revised  bv  44  FR  68641.  November  29. 
19791 

(a)  Except  as  provided  in  paragraph 

(b)  of  this  section,  the  regulations  set 
forth  in  this  part  shall  take  effect  on 
June  24. 1977. 

(b)  The  regulations  for  total 
trihalomelhanes  set  forth  in  §  141.12(c) 
shall  take  effect  2  years  after  the  date  of 
promulgation  of  these  regulations  for 
community  water  systems  serving  75.000 
or  more  individuals,  and  4  years  after 
the  date  of  promulgation  for 
communities  serving  10.000  to  74.999 
individuals. 

(c)  The  regulations  set  forth  in  141.11 
(a),  (c)  and  (d);  141.14(a)(1): 

141.14(b)(1)(c);  141.14(b)(2)(f);  141.14(d); 
141.21  (a),  (c)  and  (i);  141.22  (a)  and  (e); 
141.23  (a)(3)  and  (a)(4);  141.23(f); 
141.24(a)(3):  141.24  (e)  and  (Q;  141.25(e); 
141.27(a);  141.28  (a)  and  (b):  141.31  (a). 

(c) .  (d)  and  (e);  141.32(b)(3);  and 
141.32(d)  shall  take  effect  immediately 
upon  promulgation. 

(d)  The  regulations  set  forth  in  141.41 
shall  take  effect  18  months  from  the  date 
of  promulgation.  Suppliers  must 
complete  the  first  round  of  sampling  and 
reporting  within  12  months  following  the 
effective  date. 

(e)  The  regulations  set  forth  in  141.42 
shall  take  effect  18  months  from  die  date 
of  promulgation.  All  requirements  in 
141.42  must  be  compteled  wilhin  12 
months  following  the  effective  dale. 

1141.6  (c)-(e)  added  by  45  FR  57342. 
August  27.  1980] 


Subpart  B — Maiimum  Contaminant  teveH 

i  1 1  l.ll  .Maalmum  runUminant  Inj. 
For  inorganic  rhemicaln. 

(a)  The  MCL  for  nitrate  Is  applicable 
to  both  community  water  syatems  and 
non-community  water  systems  except  as 
provided  by  In  paragraph  (d).  The  levels 
for  the  other  organic  chemicals  apply 
only  to  community  water  syatems. 
Compliance  with  MCL*  for  inorganic 
chemicals  la  calculated  pursuant  to 
1 141.23. 


(141.11(a)  amended  by  45  FR  57342. 
August  27. 19S0| 

(b)  The  following  are  the  maximum 
contaminant  levels  For  Inorganic  chemi¬ 
cals  other  than  fluoride: 


Contaminant 

Arsenic _ _ 

Barium  ... _ 

Cadmium  .... 
Chromium  ... 

Lead  ...... _ 

Mercury  _ 

Nitrate  (as  N) 

Selenium  _ _ _ 

SUver  _ _ _ _ _ 


level. 
mllhgreme 
per  liter 

_ _  o.os 

_ 1. 

—  0. 010 
...  0.  os 

_  0. 05 

_  0.002 

_ 10. 

...  0.01 
...  0.  OS 


(c)  When  the  annual  average  of  the 
maximum  dally  air  temperatures  for  the 
location  In  w:hich  the  community  water 
system  Is  situated  is  the  following,  the 
maximum  contaminant  levels  tor  fluoride 
are: 


T.  .r.|-ulutr  terrl. 

Utviin  IKkuI'iHw  milbrmmi 

I  ubanb.il  pr,  httr 


.'*3  7  fend  Im-Iom . I.’.C  :>n<l  lx  U.e . 

MS  in  vs .  I.MIoltC . 

vtiora*. .  U.7  in  I7.s . 

M-'lo7or. . 17.7  In  7I.« . 

.0 .  to .  in  ac.2 . . 

7*1  la  . *.vl  la  IgA . 


;  n 

l  « 
1  t 
14 


a  Fluoride  ai  optimum  levels  in 
ing  water  has  been  shown  to  have 
beneficial  effects  in  reducing  the 
occurrence  of  tooth  decay. 

(141.11  (c)  amended  by  45  FR  57342 
August  27.  1980) 

(d)  At  the  discretion  of  the  State, 
nilrale  levels  not  to  exceed  20  mg/I  may 
be  allowed  in  a  non-community  water 
system  if  the  aupplier  of  water 
demonstrates  to  the  satisfaction  of  the 
State  that 

(1)  Such  water  will  not  be  available  to 
children  under  6  months  of  age;  and 

(2)  There  will  be  continuous  potting  of 
the  fact  that  nitrate  levels  exceed  10 
mg/1  and  the  potential  health  effects  of 
exposure;  and 

(3)  Local  and  State  public  health 
authorities  will  be  notified  annually  of 
nitrate  levels  that  exceed  10  mg/1:  and 

(4)  No  adverse  health  effects  shall 
result. 


1141.11  (d  I  added  by  45  FR  57342.  Aueust 
27. I9S0) 


E 


flviionnicni 


Report*' 


M-10 


I  See.  141.11(d)(4)) 


730 


primary  water  rules 
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1 141.1?  Maibnum  contaminant  levels  tor 
{organic  chemicals. 

|)4I  12  revised  b\  44  Kit  68G4I.  N<>\ ciiiIki  21*. 
)>7>| 

The  following  are  Ihe  maximum 
contaminant  levels  for  organic 
chemicals.  The  maximum  contaminant 
levela  for  organic  chemicals  in 
{pari graphs  fa)  and  (Q  of  this  section 
apply  to  pIT community  water  systems. 
Compliance  with  the  maximum 
contaminant  levels  in  paragraphs  (a) 
and  (b)  is  calculated  pursuant  to 
f  14124.  The  maximum  comtaminant 
level  for  total  trihalomethanes  in 
paragraph  (c)  of  this.seclion  applies  only 
Jo  community  water  systems  which  _ 
serve  a  population  of  10.000  or  more* 
individuals  and  which  add  a 
disinfectant  (oxidant)  to  the  water  in 
any  part  of  the  drinking  water  treatment 
process.  Compliance  with  the  maximum 
contaminant  level  for  total 
trihalomethanes  is  calculated  pursuant 
to  1 141.30. 


tcrnilnrrl  !»>•  a  monthly  nvrrar.r  pursuant 
to  I  14Ur.  rxrrpl  Unit  five  or  fewer 
turbidity  unit*,  may  be  allowed  If  the 
supplier  of  w-alT  ran  drmmisliatc  to  the 
glntr  tlmt  llte  Metier  turbidity  does  not 
do  any  »f  tin*  following:' 

III  Interfere  with  dtstnfceUon; 
t2>  Prevent  mnlntrnnnce  of  an  etlec- 
Uvc  db.lnfeelnnt  nuent  throughout  the 
distribution  system;  or 

(3)  Interfere  with  microbiological 
dctermlnnllona. 

lb)  Five  turbidity  units  bused  on  an 
avernce  for  two  consecutive  days  pursu¬ 
ant  to  t  141.22. 

|  141.14  f  Maximum  microbiological  con¬ 
taminant  level*.— 

The  maximum  contaminant  levels  for 
collform  bacteria,  applicable  to  com¬ 
munity  water  aystems  and  non-com¬ 
munity  water  systems,  are  as  follows: 

(a)  When  the  membrane  filter  tech¬ 
nique  pursuant  to  I  14121(a)  Is  used, 
the  number  of  collform  bacteria  shall 
not  exceed  any  of  the  following: 

1141.14(a)(1)  revised  by  45  FR  57342. 
August  27.  1380) 


Level. 

milligram* 
per  liter 

(a)  Chlorinated  h>  drocarbons: 

Endrin  (1.2.3.4.10.  10-hrxachloro- 
C.7-cpo>y-1.4.  4a.S.6.*.8.8a-oeta- 

hydro-1.4-«ndo.  endo-5.8-dim»th- 
ano  naphthalene). 

lindane  (1.2.3.4.5.6-hexachlorocy- 

clohexane.  timma  isomer  >. 
Methoxvchlor  tl.l.l-Trichloro-2.  2- 
b»  Ip-methojyphenyll  ethane). 
Toxaphene  <C„H.<CI,-Technical 
chlorinated  camphene.  67-69  per¬ 
cent  chlorine). 


(bl  Chlorophenoxva: 

2.4-0.  (2.4  •  Dir  hlorophenoa  yacel  ic 

acid). 

2.4.S-TP  Stives  (2.4. 5*T  richloro- 
phenoxy propionic  arid). 


(1)  One  per  100  milliliters  as  the 
arithmetic  mean  of  all  samples 
examined  per  compliance  period 
pursuant  to  {  141.21(b)  or  [c).  except 
0.oo°2  that,  g|  the  primacy  Agency's  discretion 
systems  required  to  take  10  or  fewer 
samples  per  month  may  be  authorized  to 
S  KI  exclude  one  positive  routine  sample  per 
”  o  i  month  from  the  monthly  calculation  if: 
fft(i)  as  approved  on  a  case-by-case  basis 
the  Slate  determines  and  indicates  in 
9  writing  to  the  public  water  system  that 
no  unreasonable  risk  to  health  existed 
under  the  conditions  of  this 
modification.  This  determination  should 
t  oj  ■  be  based  upon  a  number  of  factors  not 
o 01”*Iimi!ed  to  the  following:  (A)  the  system 
provided  and  had  maintained  an  active 
"  disinfectant  residual  in  the  distribution 


S Total  trihalomethanes  (the  sum  of 
oncentrations  of  bromodichloro- 
ne.  dibromochloromelhane.  tri- 
methane  (bromoform)  and  tri¬ 
methane  (chloroform)  0.10  me  1. 

1141  I2)C  added  by  44  FR  68641.  November 
29.  19791 


§  141.13  Mixintura  eontarninant  level* 
for  turbidity.  • 

The  maximum  contaminant  levels  foi 
turbidity  are  applicable  to  both  commu¬ 
nity  water  systems  and  non-community 
water  systems  using  surface  ester 
sources  In  whole  or  In  part.  The  maxi¬ 
mum  contaminant  levels  for  turbidity 
tn  drinking  water,  measured  at  a  repre¬ 
sentative  entry  point)*)  to  the  distribu- 
tion  system,  are: 

<a>  One  turbidity  unit  <TU).  as  de¬ 


system,  (B)  the  potential  for 
contamination  as  indicated  by  a 
sanitary  survey,  and  (C)  the  history  of 
the  water  quality  at  the  public  water 
system  (e.g.  MCL  or  monitoring 
violations);  (ii)  the  supplier  initiates  a 
check  sample  on  each  of  two 
consecutive  days  from  the  same 
sampling  point  within  24  hours  after 
notification  that  the  routine  sample  is 
positive,  and  each  of  these  check 
samples  is  negative;  and  (iii)  the  original 
positive  routine  sample  is  reported  end 
recorded  by  the  supplier  pursuant  to 
i  141.31(a)  and  1 141.33(a).  The  supplier 
shall  report  to  the  State  its  compliance 
with  the  conditions  specified  in  this 
paragraph  a?td  a  summary  of  the 
corrective  action  taken  to  resolve  the 
prior  positive  sample  result.  If  a  positive 
routine  sample  is  not  used  for  the 
monthly  calculation,  another  routine 


•ample  must  be  analyzed  for  compliance 
purposes.  This  provision  may  be  used 
only  once  during  two  consecutive 
compliance  periods. 

(2)  Four  per  !M  milliliters  to  more 
ttinn  one  sample  when  less  than  20  are 
exn mined  per  month;  or 
<3)  Four  per  100  milliliters  In  more 
than  five  percent  tf  the  samples  when 
20  or  more  are  examined  per  month. 

(bill)  When  the  fermentation  tube 
method  and  10  mtDUIter  standard  por¬ 
tions  pursuant  to  1141.21(a)  ate  used, 
collform  bacteria  shall  not  be  present  In 
any  of  the  following: 

|)41.l4(b)llrii)  revised  by  45  FK 
August  27. 19801 

(i)  More  than  10  percent  of  the 
portions  (tubes)  in  any  one  month 
pursuant  to  1 141.21  (b)  or  (c)  except 
that,  at  the  State’s  discretion,  systems 
required  to  take  10  or  fewer  samples  per 
month  may  be  authorized  to  exclude  one 
positive  routine  sample  resulting  in  one 
or  more  positive  tubes  per  month  from 
the  monthly  calculation  if:  (A)  as 
approved  on  e  case-by-case  basis  the 
State  determines  and  indicates  in 
writing  to  the  public  water  system  that 
no  unreasonable  risk  to  health  existed 
under  the  conditions  of  this 
modification.  This  determination  should 
be  based  upon  a  number  of  factors  not 
limited  to  the  following:  (2)  the  system 
provided  and  had  maintained  an  active 
disinfectant  residual  in  the  distribution 
system.  ( 2]  the  potential  for 
contamination  as  indicated  by  a 
sanitary  survey,  and  (3)  the  history  of 
the  water  quality  at  the  public  water 
system  (e.g.  MCL  or  monitoring 
violations);  (B)  the  supplier  initiates  a 
check  sample  on  each  of  two 
consecutive  days  from  the  sampling 
point  within  24  hours  after  notification 
that  the  routine  sample  is  positive,  and 
each  of  these  check  samples  is  negative; 
and  (C)  the  original  positive  routine 
sample  is  reported  and  recorded  by  the 
supplier  pursuant  to  1 14131(a)  and 
i  141.33(a).  The  supplier  shall  report  to 
the  State  its  compliance  with  the 
conditions  specified  in  this  paragraph 
and  report  the  action  taken  to  resolve 
the  prior  positive  sample  result.  If  a 
positive  routine  sample  is  not  used  for 
the  monthly  calculation,  another  routine 
sample  must  be  analyzed  for  compliance 
purposes.  This  provision  may  be  used 
only  once  during  two  consecutive 
compliance  periods. 

(It)  three  or  more  portions  In  more 
than  one  sample  when  less  than  20  sam¬ 
ples  are  examined  per  month;  or 

(til)  three  or  more  portions  In  more 
than  five  percent  of  the  samples  when 
20  or  more  samples  are  examined  per 
month. 

<2)  When  the  fermentation  tube 


|Sec  141  I4(b)(2)| 

Published  t>>  1  HE  BUREAU  OF  NATIONAL  AFFAIRS.  INC  .  WASHINGTON  D  C  20037 

tl-11 


j 

.  w 

V' 

q 


] 


1074  80 


7] 


WLIL^L'J 


mm  '.<i-  ji.  i.  w*  v  u»  i«  *'*'.■■'  r  i"i  ir»«  p  -  g»  .»■■■ -  g  ■  t » ■--  •-- ----- 

t,u,ral  wyww  /  vot.  *9.  wo.  Ml  I  Friday.  November  2X  I960  /  Notices 


ENVIRONMENTAL  PROTECTION 
AGENCY 

(Wtt.  1433-31 

Witw  Quality  Criteria  Documents; 
AvaHaMIty 

AOBMCr.  Environmental  Protection 
Agency. 

action:  Notice  of  Water  Quality  Criteria 
Documents. _ ^ __ 

euMMAar  EPA  announces  the 
availability  and  provides  summaries  of 
water  quality  criteria  documents  for  M 
toxic  pollutants  or  pollutant  categories. 
These  criteria  are  published  pursuant  to 
section  304(a)(1)  of  die  Clean  Water  Act 

AVANJtaiUTV  00  OOCUMCNTt: 

Summaries  of  both  aquatic-based  and 
health-based  criteria  from  the 
documents  are  published  below.  Copies 
of  die  complete  documents  for 
individual  pollutants  may  be  obtained 
from  the  National  Technical  Information 
Service  (NT1S).  9285  Port  Royal  Road. 
Springfield.  VA  22181.  (703-487-4650).  A 
list  of  the  NT1S  publication  order 
numbers  for  ell  84  criteria  documents  is 
published  below.  These  documents  are 
also  available  for  public  inspection  end 
copying  daring  normal  business  hours 
it  Public  Information  Reference  Unit 
U  A  Environmental  Protection  Agency. 
Room  2404  (rear).  401 M  St,  S-W, 
Washington.  D.C.  2048a  As  provided  in 
40  CFR  Part  2.  a  reasonable  fee  may  be 
charged  for  copying  services.  Copies  of 
these  documents  are  also  available  for 
review  in  the  EPA  Regional  Office 
libraries. 


«ta(lehle'J - - - - 

beiolv.  Requests  sent  to  that  office  will 
be  forwarded  to  NT1S  or  returned  to  the 
sender. 

Acenaphthene,  PB81-117289. 

2.  Acrolein.  PB81-117277. 

X  Acrylonitrile.  PB81-11728X 

4.  Aldrin/Dialdris.  PB81-117301. 

X  Antimony.  PB81-117319. 

8.  Arsenic.  PB81-117327. 

7.  Asbestos.  PB81-117335. 

8.  Benzene.  PB81-117293. 

9.  Benzioine.  PB 81-117343. 

ia  Beryllium.  PB81-117350. 

11.  Cadmium.  PB81-11736X 

12.  Carbon  Tetrachloride.  PB81- 
117378. 

IX  Ghlotdane.  PB81-U7384. 

14.  Chlorinated  benzenes.  PB81- 
117392. 

IX  Chlorinated  ethanes.  PB81-117400 

IX  Chloraelkyl  ethers.  PB81-11741X 

17.  Chlorinated  naphthalene.  PB81- 
117428. 

IX  Chlorinated  phenols.  PB81  -117434. 

19.  Chloroform.  PE81-117+42. 

20.  2-chlorophenol.  PB81-U74S9. 


21.  Chromium.  PB81-117467. 

22.  Copper.  PB81-11747X 
2X  Cyanides.  PB81-11748X 
24.  DDT.  PB81-1174B1. 

2X  Dichlorobenzenes.  PB81-11730Q. 

2X  Dlchlorobenzidins.  PB81-117517. 

27.  Dichlorosthylsnts.  PB81-117S2X 
2X  X4-dlchlorophtnoL  P  Bffl-117533. 
29.  Diphloropropanes/propenea,  PB81- 
117541. 

3X  2A-dimethylphenol  PB81-117S5X 
3L  Dinitro  toluene,  PB81-11758X 

32.  Diphenylhydrezine.  PBfll-117731. 
3X  Eadosulfan.  PB81-1 17374. 

34.  Endrin.  PB81-11758X 

33.  Ethylbenzene,  PB81-117S9X 
3X  Fluoranthene.  PB81-11760X 
37.  Heloethen.  PB81-11781X 
9X  Hal  omt  thanes,  PB81-117824. 

39.  Heptachlor.  PB81-U763X 
4a  Hexachlorobutediene,  PB81- 

11784a 

41.  Hexechlorocydohcxene.  PB81- 
117857. 

4X  Hexechlorocydopentadiene.  PB81- 
117865. 

43.  Isophorone.  PB81-11767X 

44.  Lead.  PB81-U7681. 

45.  Mercury.  FB81-117B99. 

4X  Naphthalene,  PB81-117707. 

47.  Nickel  PB81-11771X 

4X  Nitrobenzene.  PB81-117723. 

48.  Nltrophenols.  PB81-U7749. 

Sa  Nitros amines.  PB81-11775X 

51.  Pentechloropbenol  PB81-117764. 
SX  Phenol  PB81-U7772. 

SX  Pbthelate  eaten.  PB81-U77Ba 
54.  Polychlorinated  biphenyl*  (PCBa). 
PB81-11779X 
SX  Polynuclear  aromatic 
hydrocarbons.  PB81-1178CX 

56.  Selenium.  PB81-117814. 

57.  Silver.  PB81-117822. 

SX  Tetrachloroethylene.  PB81-117830. 
59.  Thallium.  PB81-117B4X 
6X  Toluene.  PB81-117855. 

81.  Toxaphene.  PB81-117863. 

82.  Trichloroethylene.  PB81-117871. 

8X  Vinyl  chloride.  PB81-117889. 

84.  Zinc.  PB61-11T887. 

PON  PUNTHM  INPOP  ATtON  CONTACT. 

Dr.  Frank  Costomsld.  Criteria  and 
Standards  Division  (WH-585).  United 
States  Environmental  Protection 


SUPPUMIMTAJIY  INPOAMATION: 
Background 

Pursuant  to  section  304(a)(1)  of  the 
Clean  Water  Act  33  U.S.C.  1314(e)(1). 
EPA  is  required  to  periodically  review 
and  publish  criteria  for  water  quality 
accurately  reflecting  the  latest  scientific 
knowledge: 

(A)  on  the  kind  and  extant  of  all 
identifiable  effect*  on  health  and  welfare 
including,  but  not  limited  to.  plankton,  fish. 


ehelUUh.  wUiflifs.  pjaat  Igg  shorelines, 
beaches,  esthetics,  end  recreation  which 
be  expected  from  ths  presence  of  polhiunts 
In  any  body  of  water,  indudtng  grauadwatw. 
(B)  on  the  concentre  doe  and  dispersal  of 

KUutaats.  or  their  byproducts,  through 
(logical  physical  sad  chemical  processes, 
and  (C)  on  ths  affects  of  pollutant*  on 
biological  community  diversity,  productivity, 
sad  stability,  including  information  on  the 
factors  affecting  rates  of  eutrophication  sad 
rotes  of  organic  sad  Inorganic  sedimentation 
for  varying  typos  of  receiving  waters. 

EPA  is  today  announcing  the 
availability  of  criteria  documents  for  64 
of  the  65  pollutants  designated  as  toxic 
under  section  307(e)(1)  of  the  Act.  The 
document  on  TCDD  (Dioxin)  will  be 
published  within  the  next  month  after 
review  of  recent  studies.  Criteria  for  the 
section  307(e)(1)  toxic  pollutants  being 

Kblished  today  will  replace  the  criteria 
•  those  seme  pollutants  found  in  the 
EPA  publication.  Quality  Criteria  for 
Water,  (the  “Red  Book.”)  Criteria  for  ell 
other  pollutants  end  water  constituents 
found  In  the  “Red  Book"  remain  valid. 
The  criteria  published  today  have  been 
derived  using  revised  methodologies  for 
determining  pollutant  concentrations 
that  will  when  not  exceeded, 
reasonably  protect  human  health  and 
aquatic  life.  Draft  criteria  documents 
were  made  available  for  public 
comment  (44  FR 1592X  March  IX 1979. 

44  FR  4366a  July  2X  1979.  44  FR  5662X 
October  1. 1979).  These  final  criteria 
have  been  derived  after  consideration  oi 
all  comments  received. 

These  criteria  documents  are  also 
issued  in  satisfaction  of  the  Settlement 
Agreement  in  Natural  Resources 
Defense  Council,  et  al  v.  Train.  8  E.R.C. 
2120  (1978).  modified.  12  EJIC.  1833 
(D.D.C.  1979).  Pursuant  to  paragraph  11 
of  that  agreement  EPA  is  required  to 
.publish  criteria  documents  for  the  65 
pollutants  which  Congress,  in  the  1977 
amendments  to  the  Act  designated  as 
toxic  under  section  307(a)(1).  These 
documents  contain  recommended 
maximum  permissible  pollutant 
concentrations  consistent  with  the 

Erotection  of  aquatic  organisms,  human 
ealth.  and  some  recreational  activities, 
(though  paragraph  11  imposes  certain 
ligations  on  the  Agency,  it  does  not 
ate  additional  authority. 

The  Development  of  Water  Quality 
Criteria 

Section  304(a)(1)  criteria  contain  two 
essential  types  of  information:  (l) 
discussions  of  available  scientific  data 
on  the  effects  of  pollutants  on  public 
health  and  welfare,  aquatic  life  and 
recreation,  and  (2)  quantitative 
concentrations  or  qualitative 
assessments  of  the  pollutants  in  water 
which  will  generally  ensure  water 
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quality  adequate , to  support  a  specified 
water 'UC'Under  section  304(a)(1).  these 
criteria  are  baaed  solely  on  data  and 
scientific  judgments  on  the  relationship 
between  pollutant  concentrations  and 
environmental  and  human  health 
effects.  Criteria  value*  do  not  reflect 
considerations  of  economic  or 
technological  feasibility. 

Publication  of  water  quality  criteria  of 
this  type  has  been  an  ongoing  process 
which  EPA.  and  its  predecessor  Agency, 
the  Federal -Water  Pollution  Control 
Administration,  have  been  engaged  in 
since  1968.  At  that  tima  the  first  Federal 
compilation  of  water  quality  criteria,  the 
so-called  "Green  Book”  (Water  Quality 
Criteria),  was  published.  As  now.  these 
criteria  contained  both  narrative 
discussions  of  the  environmental  effects 
of  pollutants  on  a  range  of  possible  uses 
and  concentrations  of  pollutants 
neoessaryio  support  these  uses.  Since 
that  time,  water  quality  criteria  have 
been  revised  and  expanded  with 
publication  of  the  “Blue  Book”  (Water 
Quality  Criteria  1872)  in  1973  and  the 
-Red  Book”  (Quality  Criteria  for  Water) 
in  1978. 

Since  publication  of  the  Red  Book 
there  have  been  substantial  changes  in 
EPA's  approach  to  assessing  scientific 
data  and  deriving  section  304(a)(1) 
criteria.  Previous  criteria  were  derived 
from  a  limited  data  base.  For  many 
pollutants,  an  aquatic  life 'criterion  was 
derived  by  multiplying  the  lowest 
concentration  known  to  have  acute 
lethal  effect  on  half  of  a  test  group  of  an 
aquatic  species  (the  LC50  value)  by  an 
application  factor  in  order  to  protect 
against  chronic  effects.  If  data  showed  a 
substance  to  be  bioaccumulative  or  to 
have  other  significant  long-term  effects, 
a  factor  was  used  to  reduce  the 
indicated  concentrations  to  a  level 
presumed  to  be  protective.  Criteria  for 
the  protection  of  human  health  were 
similarly  derived  by  considering  the 
pollutants'  acute,  chronic,  and 
bioaccumulative  effects  on  non-human 
mammals  and  humans. 

Although  a  continuation  of  the 
process  of  criteria  development  the 
criteria  published  today  were  derived 
using  revised  methodologies 
(Guidelines)  for  calculating  the  impact 
of  pollutants  on  human  health  and 
aquatic  organisms.  These  Guidelines 
consist  of  systematic  methods  for 
assessing  valid  and  appropriate  data 
concerning  scute  and  chronic  adverse 
effects  of  pollutants  on  aquatic 
organisms,  non-human  mammals,  and 
humans.  £>  use  of  these  data  in 
prescribed  ways,  criteria  are  formulated 
to  protect  aquatic  life  and  humaD  heaith 
from  exposure  to  the  pollutants.  Fcr 


soma  pollutants,  bioconcentration 
properties  are  used  to  formulate  criteria 
protective  of  aquatic  lift  uses.  For 
almost  all  of  the  pollutants, 
bioconcentration  properties  are  used  to 
assets  the  relative  extent  of  human 
exposure  to  the  pollutant  either  directly 
through  ingestion  of  water  or  indirectly 
through  consumption  of  aquatic 
organisms.  Human  health  criteria  for 
carcinogens  are  presented  at 
incremental  risks  to  man  associated 
with  specific  concentrations  of  the 
pollutant  in  ambient  water.  The 
Guidelines  used  to  derive  criteria 
protective  of  aquatic  Ufa  and  human 
health  are  fully  described  in  appendices 
B  and  G  respectively,  of  this  Notice. 

The  Agency  believes  that  these 
Guidelines  provide  criteria  which  more 
accurately  reflect  the  effects  of  these 
pollutants  on  human  health  and  on 
aquatic  organisms  and  their  uses.  They 
are  based  on  a  more  rational  and 
consistent  approach  for  using  scientific 
data.  These  Guidelines  were  developed 
by  EPA  scientists  in  consultation  with 
scientists  from  outside  the  Agency  end 
they  have  been  subjected  to  intensive 
pubUc  comment 

Neither  the  Guidelines  nor  the  criteria 
are  considered  inflexible  doctrine.  Even 
at  this  time.  EPA  is  taking  action  to 
employ  the  resource*  of  peer  review 
groups,  including  the  Science  Advisory 
Board.  to  evaluate  recently  published 
data,  and  EPA  is  conducting  its  own 
evaluation  of  new  data  to  determine 
whether  revisions  to  the  criteria 
documents  would  be  warranted. 

The  criteria  published  today  are 
based  solely  on  the  effect  of  a  single 
pollutant.  However,  pollutants  in 
combination  may  have  different  effects 
because  of  synergistic,  additive,  or 
antagonistic  properties.  It  is  impossible 
in  these  documents  to  quantify  the  . 
combined  effects  of  these  pollutants, 
and  persons  using  criteria  should  be 
aware  that  site-specific  analysis  of 
actual  combinations  of  pollutants  may 
be  necessary  to  give  more  precise 
indications  of  the  actual  environmental 
impacts  of  a  discharge. 

Relationship  of  the  Section  304(a)(1) 
Criteria  to  Regulatory  Programs 

Section  304(a)(1)  criteria  are  not  rules 
and  they  have  no  regulatory  Inpact. 
Rather,  these  criteria  present  scientific 
data  and  guidance  on  the  envtromental 
effect  of  pollutants  which  can  be  useful 
to  derive  regulatory  requirements  based 
on  considerations  of  water  quality 
impacts.  Under  the  Dean  Water  Act. 
these  regulatory  requirements  may 
include  the  promulgation  of  water 
quality-based  effluent  limitation*  under 
section  302.  water  quality  standards 


under  section  303.  or  toxic  pollutant 
affluent  standards  under  sectica  3T7. 
States  are  encouraged  to  begin  to 
modify  or.  If  necessary,  develop  new 
programs  necessary  to  support  the 
implementation  of  regulatory  controls 
for  toxic  pollutants.  As  appropriate. 
States  may  incorporate  criteria  fcr  toxic 
pollutants,  based  on  this  guidance,  into 
their  water  quality  standards. 

Section  304(a)(1)  criteria  have  been 
most  doaely  associated  with  the 
development  of  State  water  quality 
standards,  and  the  “Red  Book”  values 
have,  in  the  past  been  the  basis  for 
EPA’s  assessments  of  the  adequacy  of 
Stats  requirements.  However.  EPA  is 
now  completing  a  major  review  of  its 
water  quality  standards  policies  and 
regulations.  After  consideration  of 
comments  received  on  an  Advance 
Notice  of  Proposed  Rulemaking  (43  FR 
29588.  July  10. 1978)  and  the  draft 
criteria  documents,  the  Agency  intends 
to  propose,  by  the  end  of  this  year,  a 
revised  water  quality  standards 
regulation  which  will  clarify  the 
Agency’s  position  on  a  number  of 
significant  standards  issues. 

With  the  publication  of  these  criteria, 
however,  it  is  appropriate  to  dismiss 
EPA’s  current  thinking  on  standards 
issues  relating  to  their  use.  This 
discussion  does  not  establish  new 
regulatory  requirements  and  is  intended 
as  guidance  on  the  possible  uses  of 
these  criteria  and  an  indication  of  future 
rulemaking  the  Agency  may  undertake. 
No  aubstantive  requirements  will  be 
established  without  further  opportunity 
for  public  comment 

Water  Quality  Standards 

.  Section  303  of  tbe  Dean  Water  Act 
provides  that  water  quality  standards  be 
developed  for  all  surface  waters.  A 
water  quality  standard  consists 
baaically  of  two  parts:  (1)  A  “designated 
use”  for  which  the  water  body  is  to  be 
protected  (such  as  "agricultural.” 
"recreation”  or  "fish  and  wildlife"),  and 
(2)  "criteria”  which  are  numerical 
pollutant  concentration  limits  or 
narrative  statements  necessary  to 
preserve  or  achieve  the  designated  use. 
A  water  quality  standard  is  developed 
through  State  or  Federal  rulemaking 
proceedings  and  must  be  translated  into 
enforceable  effluent  limitations  in  a 
point  source  (NPDES)  permit  or  may 
form  the  basis  of  best  management 
practices  applicable  to  nonpoint  sources 
under  section  208  of  the  Ac!. 

Relationship  of  Section  304(a!(:) 

Criteria  to  the  Criteria  Component  c' 
Slate  Water  Quciity  Stancords: 

In  the  AXPRM.  EPA  announced  a 
policy  of  “presumptive  applicability”  for 
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•action  304(a)(1)  criteria  codified  in  the 
“Red  Book.”  Presumptive  applicability 
meant  that  a  State  had  to  adopt  a 
criterion  for  e  particular  water  quality 
parameter  at  least  as  stringent  as  the 
recommendation  In  the  Red  Book  unices 
the  State  was  able  to  justify  a  lees 
'  stringent  criterion  based  on:  natural  - 
background  conditions,  more  recent 
scientific  evidence,  or  local  site-specific 
information.  EPA  is  rescinding  the 

Klicy  of  presumptive  applicability 
cause  it  has  proven  to  be  too 
inflexible  in  actual  practice. 

Although  the  section  304(a)(1)  criteria 
represent  a  reasonable  estimate  of 
pollutant  concentrations  consistent  with 
the  maintenance  of  designated  water 
uses.  Statas  may  appropriately  modify 
these  values  to  reflect  local  conditions. 
In  certain  circumstances,  the  criteria 
may  not  accurately  reflect  the  toxicity  of 
a  pollutant  because  of  the  effect  of  local 
water  quality  characteristics  or  varying 
sensitivities  of  local  populations.  For . 
example,  in  some  cases,  ecosystem 
adaptation  may  enable  a  viable, 
balanced  aquatic  population  to  exist  in 
waters  with  high  natural  background 
levels  of  certain  pollutants.  Similarly, 
certain  compounds  may  be  more  or  less 
toxic  in  some  waters  because  of 
differences  in  alkalinity,  temperature, 
hardness,  and  other  factors. 

Methods  for  adjusting  the  section 
304(a)(1)  criteria  to  reflect  these  local 
differences  are  discussed  below. 

Relationship  of  Section  304(al(lJ 
Criteria  to  Designated  Water  Uses:' 

The  criteria  published  today  can  be 
used  to  support  the  designated  uses 
which  are  generally  found  in  State 
standards.  The  following  section 
discusses  the  relationship  between  the 
criteria  and  individual  use 
classifications.  Where  a  waterbody  is 
designated  for  more  than  one  use. 
criteria  necessary  to  protect  the  most 
sensitive  use  should  be  applied. 

1.  Recreation :  Recreational  uses  of 
water  include  such  activities  as 
swimming,  wading,  boating  and  fishing. 
Although  insufficient  data  exist  on  the 
effects  of  toxic  pollutants  resulting  frem 
exposure  through  such  primary  contact 
as  swimming,  section  304(a)(1)  criteria 
based  oo  human  health  effects  may  be 
used  to  support  this  designated  use 
where  fishing  Is  included  in  the  State 
definition  of  "recreation.”  la  this 
situation  only  the  portion  of  the  criterion 
based  on  fish  consumption  should  be 
used. 

2.  Protection  and  Propagation  of  Fish 
end  Other  Aquatic  Life:  The  section 
304(a)(1)  entena  based  on  toxicity  to 
aouatic  life  rr.av  be  used  direct.';.-  to 
support  this  designated  use. 


3.  Agricultural  and  Indue  trial  Uses: 
The  section  304(a)(1)  criteria  ware  not 
specifically  developed  to  reflect  the 
Impact  of  pollutants  on  agricultural  and 
industrial  usea.  However,  the  criteria 
developed  for  human  health  and  aquatic 
Ufa  an  sufficiently  stringent  to  protect 
these  other  uses.  States  may  establish 
criteria  specifically  designed  to  protect 
these  uses. 

4.  Public  Water  Supply:  Tha  drinking 
water  exposure  component  of  the 
human  health  effects  criteria  can  apply 
directly  to  this  use  classification  or  may 
be  appropriately  modified  depending  • 
upon  whether  the  specific  water  supply 
system  falls  within  tha  auspices  of  the 
Safe  Drinking  Water  Act’s  (SDWA) 
regulatory  control,  and  tha  type  and 
level  of  treatment  imposed  upon  the 
supply  befon  delivery  to  the  consumer. 
The  SDWA  controls  the  presence  of 
toxic  pollutants  in  finished  ("end-of- 
tep”)  drinking  water.  A  brief  description 
of  relevant  sections  of  this  Act  is. 
necessary  to  explain  how  the  SDWA 
will  work  in  conjunction  with  section 
304(a)(1)  criteria  in  protecting  human - 
health  from  the  effects  of  toxics  due  to 
consumption  of  water. 

Pursuant  to  section  1412  of  the  SDWA. 
EPA  has  promulgated  “National  Interim 
Primary  Drinking  Water  Standards"  for 
certain  organic  and  inorganic 
substances.  These  standards  establish 
“maximum  contaminant  levels” 
("MCLs”)  which  specify  the  maximum 
permissible  level  of  a  contaminant  in 
water  which  may  be  delivered  to  a  user 
of  a  public  water  system  now  defined  as 
serving  a  minimum  of  25  people.  MCLs 
are  establiahed  based  on  consideration 
of  a  range  of  factors  including  not  only 
the  health  affects  of  the  contaminants 
but  also  technological  and  economic 
feasibility  of  the  contaminants'  removal 
from  the  supply.  EPA  is  required  to 
establish  revised  primary  drinking  water 
regulations  based  on  the  effects  of  a 
contaminant  on  human  health,  and 
include  treatment  capability,  monitoring 
availability,  and  costs.  Under  Section 
1401(l)(D)(i)  of  the  SDWA  EPA  is  also 
allowed  to  establish  the  minimum 
quality  criteria  for  water  which  may  be 
liken  into  a  public  water  supply  system. 

Section  304(a)(1)  criteria  provide 
estimates  of  poUutant  concentrations 
protective  of  human  health,  but  do  not 
consider  treatment  technology,  costs 
end  other  feasibility  factors.  The  section 
304(a)(1)  criteria  also  include  fish 
bioaccumulation  and  consumption 
factors  in  addition  to  direct  human 
drinking  water  intake.  These  numbers 
were  not  developed  to  serve  as  "end  of 
tap''  drinking  water  standards,  and  they 
have  no  regulatory  significance  under 
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the  SDWA  Drinking  water  standard* 
are  established  based  on  considerations, 
including  technological  and  economic 
feasibility,  not  relevant  to  sactlon 
304(a)(1)  criteria.  Section  304(a)(1) 
criteria  may  ba  analogous  to  the 
recommended  maximum  contaminant 
levels  (RMCLs)  under  section 
1412(b)(1)(B)  of  the  SDWA  in  which, 
based  upon  a  report  from  the  National 
Academy  of  Sciences,  the  Administrator 
should  sat  target  levels  for  contaminants 
in  drinking  water  at  which  “no  known  or 
anticipated  adverse  effects  occur  and 
which  allows  an  adequate  margin  of 
safety".  RMCLs  do  not  take  treatment 
cost  and  other  feasibility  factors  into 
consideration.  Section  304(e)(1)  criteria 
are.  in  concept  related  to  the  health- 
based  goals  specified  in  the  RMCLs. 
Specific  mandates  of  the  SDWA  such  as 
the  consideration  of  multi-media 
exposure,  as  well  as  different  methods 
for  setting  maximum  contaminant  levels 
under  the  two  Acts,  may  result  in 
differences  between  the  two  numbers. 

MCLs  of  the  SDWA  where  they  exist 
control  toxic  chemicals  in  finished 
drinking  water.  However,  because  of 
variations  in  treatment  and  the  fact  that 
only  a  relatively  small  number  of  MCLs 
have  been  developed,  ambient  water 
criteria  may  be  used  by  the  States  as  a 
supplement  to  SDWA  regulations.  States 
will  have  the  option  of  applying  MCLs. 
section  304(a)(1)  human  health  effects 
criteria,  modified  section  304(a)(1) 
criteria  or  controls  more  stringent  than 
these  three  to  protect  against  the  effects 
of  toxic  pollutants  by  ingestion  from 
drinking  water. 

For  untreated  drinking  water  supplies. 
States  may  control  toxics  in  the  ambient 
water  through  either  use  of  MCLs  (if 
they  exist  for  the  pollutants  of  concern), 
section  304(a)(1)  human  health  effects 
criteria,  or  a  more  strigent  contaminant 
level  than  the  former  two  options. 

For  treated  drinking  water  supplies 
serving  less  than  25  people.  States  may 
choose  toxics  control  through 
application  of  MCLs  (if  they  exist  for  the 
pollutants  of  concern  and  are  attainable 
by  the  type  of  treatment)  in  the  finished 
drinking  water.  States  also  have  the 
options  to  control  toxics  in  the  ambient 
water  by  choosing  section  304(a)(l.) 
criteria,  adjusted  section  304(a)(1) 
criteria  resulting  from  the  reduction  of 
the  direct  drinking  water  exposure 
component  in  the  criteria  calculation  to 
the  extent  that  the  treatment  procedure 
reduces  the  level  of  pollutants,  or  a  more 
stringent  contaminant  level  than  the 
former  three  options. 

For  treated  drinking  water  supplies 
serving  25  people  or  greater.  States  must 
control  toxics  down  to  levels  at  least  as 
str.ngent  as  MCLs  (where  they  exist  for 
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the  pollutants  of  concern)  In  the  finished 
drinking  water.  However.  Suits  also 
have  the  options  to  control  toxics  in  the 
ambient  water  by  choosing  section' 
304(a){lJ  criteria,  adjusted  section 
904(a)(1)  criteria  resulting  from  the 
reduction  of  the  direct  drinking  water 
exposure  component  in  the  criteria 
calculation  to  the  extent  that  the 
treatment  process  reduces  the  level  of 
pollutants,  or  a  more  stringent 
contaminant  level  than  the  former  three 
options. 


Inclusion  of  Specific  Pollutants  in  State 
Standards: 


To  data.  EPA  has  not  required  that  a 
State  address  any  specific  pollutant  in 
Us  standards.  Although  all  States  have 
established  standards  for  most 
conventional  pollutants,  the  treatment  of 
toxic  pollutants  has  been  much  less 
extensive.  In  the  ANPRM.  EPA 
suggested  a  policy  under  which  States 
would  be  required  to  address  e  set  of 
pollutants  and  incorporate  specific  toxic 
pollutant  criteria  into  water  quality 
standards.  If  the  Stete  failed  to 
incorporate  these  criteria.  EPA  would 
promulgate  die  standards  based  upon 
these  criteria  pursuant  to  section 
303(c)(4)(a). 

In  the  forthcoming  proposed  revision 
to  the  water  quality  standard 
regulations,  a  significant  change  in 
policy  w ill  be  proposed  relating  to  the 
incorporation  of  certain  pollutants  in 
Slate  water  quality  standards.  This 
proposal  will  differ  from  the  proposal 
made  in  the  ANPRM.  The  ANPRM 
proposed  en  EPA-published  list  of 
pollutants  for  which  States  would  have 
hed  to  develop  water  quality  standards. 
This  list  might  have  contained  some  (or 
all)  of  the  65  toxic  pollutants.  However, 
the  revised  water  quality  standards 
'  regulation  will  propose  a  process  by 
which  EPA  will  assist  States  in 
identifying  specific  toxic  pollutants 
required  for  assessment  for  possible 
inclusion  in  State  water  quality 
standards.  For  these  pollutants.  States 
will  have  the  option  of  adopting  the 
published  criteria  or  of  adjusting  those 
cr.teria  based  on  site-specific  analysis. 

These  pollutants  would  generally 
represent  the  greatest  threat  to 
sustaining  a  healthy,  balanced 
ecosystem  in  water  bodies  or  to  human 
health  due  to  exposure  directly  or 
’'Indirectly  from  water.  EPA  is  currently 
developing  a  process  to  determine 
which  pollutants  a  State  must  assess  for. 
possible  inclusion  in  its  water  quality 
standards.  Relevant  factors  might 
include  the  toxicity  of  the  pollutant,  the 
frequency  and  concentration  of  its 
discharge,  its  geographical  distribution, 
the  breadth  of  data  underlying  the 


scientific  assessment  of  Its  aquatic  life 
and  human  haalth  affects,  and  tht 
technological  and  economic  capacity  to 
control  the  discharge  of  the  pollutant 
For  some  of  the  pollutants,  all  States 
may  be  required  to  assess  them  for 
possible  inclusion  in  their  standards.  For 
others,  assessment  would  be  restricted 
to  States  or  limited  to  specific  water 
bodies  where  the  pollutants  pose  e 
particular  site-specific  problem. 

Criteria  Modification  Process 

Flexibility  is  available  in  the 
application  of  these  and  any  other  valid 
water  quality  criteria  to  regulatory 
programs.  Although  ha  seme  cases  they 
may  be  used  by  the  States  as  developed, 
the  criteria  may  be  modified  to  refect 
local  environmental  conditions  and 
human  exposure  patterns  before 
incorporation  into  programs  such  as 
Water  quality  standards.  II  significant 
impacts  of  site-specific  water  quality 
conditions  in  the  toxidties  of  pollutants 
can  be  demonstrated  or  significantly 
different  exposure  patterns  of  these 
pollutants  to  humans  can  be  shown, 
section  304(e)(1)  criteria  may  be 
modified  to  reflect  these  local 
conditions.  The  term  "local"  may  refer 
to  any  appropriate  geographic  area 
where  common  aquatic  environmental 
conditions  or  exposure  patterns  exist 
Thus,  "local”  may  signify  a  Statewide, 
regional  river  reach,  or  entire  river 
basin  area.  On  tbe  other  hand,  the 
criteria  of  some  pollutants  might  be 
applicable  nationwide  without  the  need 
for  adaptation  to  reflect  local 
conditions.  The  degree  of  toxicity 
toward  aquatic  organisms  and  humans 
characteristic  of  these  pollutants  would 
not  change  significantly  due  to  local 
water  quality  condition/. 

EPA  is  examining  a  aeries  of 
environmental  factors  or  water  quality 
parameters  which  might  realistically  be 
expected  to  affect  the  laboratory- 
derived  water  quality  criterion 
recommendation  for  a  specific  pollutant. 
Factors  such  as  hardness.  pH. 
suspended  solids,  types  of  aquatic 
organisms  present,  etc.  could  impact  on 
the  chemical’s  effect  in  the  aquatic 
environment.  Therefore,  local 
information  can  be  assembled  end 
analyzed  to  adjust  the  criterion 
recommends  lion  if  necessary. 

The  Guidelines  for  deriving  criteria  for 
tbe  protection  of  aquatic  life  suggest 
leveral  approaches  for  modifying  the 
criteria.  First  toxicity  data,  both  acute 
end  chronic.  lor  local  species  could  be 
substituted  for  some  or  all  of  the  species 
used  in  deriving  criteris  for  the  water 
quality  standard.  The  minimum  date 
requirements  should  still  be  fulfilled  in 
calculating  a  revised  criterion.  Second. 


criteria  may  be  (pacifically  tailored  to  a 
local  water  body  by  use  of  date  from 
toxicity  testa  performed  with  that 
ambient  water.  A  procedure  such  as  this 
would  account  for  local  environmental 
conditions  in  formulating  a  criterion 
relevant  to  the  local  water  body.  Third, 
site-specific  water  quality 
characteristics  resulting  in  either 
enhancement  or  mitigation  of  aquatic 
life  toxicity  for  the  pollutant  could  be 
factored  into  final  formulation  of  the 
criterion.  Finally,  the  criteria  may  be 
made  more  stringent  to  ensure 
protection  of  an  individual  species  not 
otherwise  adequately  protected  by  any 
of  the  three  modification  procedures 
previously  mentioned. 

EPA  does  not  intend  to  have  States 
assess  every  local  stream  segment  end 
lake  in  the  country  on  an  individual 
basis  before  determining  if  en 
adjustment  is  necessary.  Rather,  i:  is 
envisioned  that  water  bodies  having 
similar  hydrological  chemical,  physical, 
and  biological  properties  will  be 
grouped  for  the  purpose  of  criteria 
adjustment  The  purpose  of  this  effort  is 
to  assist  Slates  in  adapting  the  section 
304(a)  criteria  to  local  conditions  where 
needed,  thereby  precluding  the  settieg  of 
arbitrary  and  perhaps  unnecessarily 
stringent  or  underproteetive  criteria  ir.  a 
water  body.  In  ail  cases.  EPA  will  still 
be  required,  pursuant  to  section  333(c). 
to  determine  whether  the  State  water 
quality  standards  are  consistent  with 
the  goals  of  the  Act  including  a 
determination  of  whether  Stale- 
established  criteria  are  adequate  to 
support  a  designated  use. 

Criteria  for  the  Protection  cf  Aquetic 
life 

Interpretation  of  ine  Criteria 

The  aquatic  life  criteria  issued  today 
are  summarized  in  Appendix  A  of  this 
Federal  Register  notice.  Criteria  have 
been  formulated  by  applying  a  set  ct 
Guidelines  to  a  data  base  for  each 
pollutant  The  criteria  for  the  protection 
of  aquatic  life  specify  pollutant 
concentrations  which,  if  not  exceeded, 
should  protect  most  but  not  necessarily 
all  aquatic  life  and  its  uses.  The 
Guidelines  specify  that  criteria  should 
be  baaed  on  en  array  of  data  from 
organisms,  both  plant  and  animal 
occupying  various  trophic  levels.  Based 
on  these  data.  criteria  can  be  derived 
which  should  be  adequate  to  protect  the 
types  of  organisms  necessary  to  support 
an  aquatic  community. 

The  Guidelines  are  not  designed  in 
derive  criteria  which  will  protect  a.I  life 
stages  of  all  species  under  all 
conditions.  Generally  tome  life  stare  of 
one  or  more  tested  species,  and 
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Erobably  mu  untested  specie*.  wiD 
are  Mneidrltiee  below  the  maximum 
value  or  the  24-hour  average  under  tome 
condition*  and  would  be  adversely 
affected  If  the  highest  allowable 
pollutant  concentrations  and  the  worst 
condition*  existed  for  a  long  time.  In 
actual  practice.  such  a  situation  is  not 
likely  to  occur  thus  the  aquatic 
community  as  a  whole  will  normally  be 
protected  if  the  criteria  are  not 
exceeded.  In  any  aquatic  community 
there  is  a  wide  rang*  of  individual 

species  sensitivities  to  the  effects  of 
toxic  pollutants.  A  criterion  adequate  to 
protect  the  most  susceptible  life  sUge  of 
the  most  sensitive  species  would  in 
many  cases  be  more  stringent  than 
necessary  to  protect  the  overall  aquatic 
community. 

The  aquatic  life  criteria  specify  both 
m.vimum  and  24-hour  average  values. 
The  combination  of  the  two  values  is 
designed  to  provide  adequate  protection 
of  aquatic  life  and  Its  uses  from  acute 
and  chronic  toxicity  and 
bioconcentration  without  being  as 
restrictive  as  a  one-number  criterion 
would  have  to  be  to  provide  the  same 
amount  df  protection.  A  time  period  of 
24  hours  was  chosen  in  order  to  ensure 
that  concentrations  not  reach  harmful 
levels  for  unacceptably  long  periods. 
Averaging  for  longer  periods,  such  as  a 
week  or  a  month  for  example,  could 
permit  high  concentrations  to  persist 
long  enough  to  produce  significant 
advene  effects.  A  24-hour  period  was 
chosen  instead  of  a  slightly  longer  or 
shorter  period  in  recognition  of  daily 
fluctuations  in  waste  discharges  and  of 
the  Influence  of  daily  cycles  of  sunlight 
and  darkness  and  temperature  on  both 
pollutants  and  aquatic  organisms. 

The  maximum  value,  which  is  derived  ' 
from  acute  toxicity  data,  prevents 
*  significant  risk  of  adverse  impact  to 
organisms  exposed  to  concentrations 
above  the  24-hour  average.  Merely 
specifying  the  average  value  over  a . 
specified  time  period  is  insufficient 
because  concentrations  of  chemicals 
higher  than  the  average  value  can  kill  or 
cause  irreparable  damage  in  short 
periods-  Furthermore,  for  some 
chemicals  the  effect  of  Intermittent  high 
exposures  is  cumulative.  It  is  therefore 
,  necessary  to  place  an  upper  limit  on 
.  pollutant  concentrations  to  which 

j  aquatic  organisms  might  be  exposed. 

,  The  two-number  criterion  is  intended  to 
describe  the  highest  average  ambient 
(  water  concentration  which  will  produce 
2  a  water  quality  generally  suited  to  the 
]  maintenance  of  aquatic  life  while 
,  restricting  the  extent  and  duration  of  the 
excursions  over  that  average  to  levels 
which  will  not  cause  harm.  The  or.iy 


way  to  assure  tbs  stmt  degree  of 

protection  with  a  one- number  criterion 
would  be  to  use  the  24-hour  average  ss  t 
concentration  that  is  not  to  bs  exceeded 
st  sny  time  in  any  place. 

Since  some  substances  may  be  more 
toxic  in  freshwater  than  In  saltwater,  or 
vice  versa,  provision  is  mads  for 
deriving  separate  water  quality  criteria 
for  freshwater  and  for  saltwater  for  each 
substance.  However,  for  some 
substances  suffleisnt  data  may  not  b* 
available  to  derive  one  or  both  of  these 
criteria  using  the  Guidelines. 

Specific  aquatic  life  criteria  have  not 
been  developed  for  all  of  the  65  toxic 
pollutants.  In  those  cases  where  there 
were  Insufficient  data  to  allow  the 
derivation  of  s  criterion,  narrative 
descriptions  of  apparent  threshold  levels 
for  acuta  and/or  chronic  effects  based 
on  the  available  data  are  presented. 
These  descriptions  are  Intended  to 
convey  a  sense  of  the  degree  of  toxicity 
of  the  pollutant  in  the  absence  of  a 
criterion  recommendation. 

Summary  of  the  Aquatic  Life  Guidelines 

The  Guidelines  for  Deriving  Water 
Quality  Criteria  for  the  Protection  of 
Aquatic  Life  and  its  Uses  were 
developed  to  describe  an  objective. 
Internally  consistent  and  appropriate 
way  of  ensuring  that  water  quality 
criteria  for  aquatic  life  would  provide, 
on  the  average,  a  reasonable  amount  of 
protection  without  an  unreasonable 
amount  of  overprotection  or 
underprotection.  The  resulting  criteria 
are  not  intended  to  provide  100  percent 
protection  of  all  species  and  all  uses  of 
aquatic  life  all  of  the  time,  but  they  are 
Intended  to  protect  most  species  In  s 
balanced,  healthy  aquatic  community. 
The  Guidelines  are  published  as 
Appendix  B  of  this  Notice.  Responses  to 
public  commenu  on  these  Guidelines 
are  attached  as  Appendix  D. 

Minimum  data  requirements  are 
identified  in  four  areas:  scute  toxicity  to 
animals  (eight  data  points),  chronic 
toxicity  to  animals  (three  data  points), 
toxicity  to  plants,  and  residues. 

Guidance  is  also  given  for  discarding 
poor  quality  data. 

Data  on  acute  toxicity  are  needed  for 
a  variety  of  fish  and  invertebrate 
species  and  are  used  to  derive  a  Final 
Acute  Value.  By  taking  Into  account  the 
number  and  relative  sensitivities  of  the 
tested  species,  the  Final  Acute  Value  is 
designed  to  protect  most  but  not 
necessarily  all.  of  the  tested  and 
untested  species. 

Data  on  chronic  toxicity  to  animals 
can  be  used  to  derive  a  Final  Chronic' 
Value  by  two  different  means.  If  chronic 
values  are  available  for  a  specified 
number  and  array  of  spec.es.  a  final 


chronic  value  can  be  calculated  directly. 
If  not  an  acute-chronic  ratio  Is  derived 
and  then  used  with  the  Final  Acuta 
Value  to  obtain  the  Final  Chronic  Value. 

The  Final  Plant  Valua  Is  obtained  by 
selecting  the  lowest  plant  toxicity  value 
bated  on  measured  concentrations. 

The  Final  Residue  Value  Is  Intended 
to  protect  wildlife  which  consume 
aquatic  organisms  and  the  marketability 
of  aquatic  organisms.  Protection  of  the 
marketability  of  aquatic  organisms  is.  in 
actuality,  protection  of  a  use  of  that 
water  body  ("commercial  fishery").  Two 
kinds  of  data  are  necessary  to  calculate 
the  Final  Residua  Valua:  a 
bioconcentration  factor  (BCF)  and  a 
maximum  permissible  tissue 
concentration,  which  can  be  an  FDA 
action  level  or  can  be  the  result  of  a 
chronic  wildlifa  feeding  study.  For  lipid 
soluble  pollutants,  the  BCF  is 
normalized  for  percent  lipids  and  then 
the  Final  Residue  Value  is  calculated  by 
dividing  the  maximum  permissible 
tissue  concentration  by  the  normalized 
BCF  and  by  an  appropriate  percent  lipid 
value.  BCFs  are  normalized  for  percent 
lipids  since  the  BCF  measured  for  sny 
individual  aquatic  species  is  generally 
proportional  to  the  percent  lipids  in  that 
species. 

If  sufficient  data  are  available  to 
demonstrate  that  one  or  more  of  the 
final  values  should  be  related  to  a  water 
quality  characteristic  such  as  salinity, 
hardness,  or  suspended  solids,  the  final 
value(s)  are  expressed  as  a  function  of 
that  characteristic. 

Alter  the  four  final  values  (Final 
Acute  Value.  Final  Chronic  Value.  Final 
Plant  Value,  and  Final  Residue  Value) 
have  been  obtained,  the  criterion  is 
established  with  the  Final  Acute  Value 
becoming  the  maximum  value  and  the 
lowest  of  the  other  three  values 
becoming  the  24-hour  average  value.  All 
of  the  data  used  to  calculate  the  four 
final  values  and  any  additional  pertinent 
information  are  then  reviewed  to 
determine  if  the  criterion  is  reasonable. 

If  sound  scientific  evidence  indicates 
that  the  criterion  should  be  raised  or 
lowered,  appropriate  changes  are  made 
as  necessary. 

The  present  Guidelines  have  been 
revised  from  the  earlier  published 
versions  (43  FR  21506.  May  IS.  1978:  43 
FR  29028.  July  5. 1978:  44  FR  15928. 

March  15. 1979).  Details  have  been 
added  in  many  places  and  the  concept 
of  a  minimum  data  base  has  been 
incorporated.  In  addition,  three 
adjustment  factors  and  the  species 
sensitivity  factor  have  been  deleted 
These  modifications  were  the  result  of 
the  Agency's  analysis  of  public 
comments  and  comments  received  from 
:he  Science  Advisory  Board  or.  earlie- 
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version*  of  the  Guidelines.  These 
comments  and  the  Resultant 
modifications  arc  addressed  fully  in 
Appendix  0  to  this  notice. 

Criteria  for  the  Protection  of  Human 
Health 

Interpretation  of  the  Human  Health 
Criteria 

The  human  health  criteria  issued 
today  are  summarized  in  Appendix  A  of 
this  Federal  Register  notice.  Criteria  for 
the  protection  of  human  health  are 
presented  for  62  of  the  65  pollutants' 
based  on  their  carcinogenic,  toxic,  or 
organoleptic  (taste  and  odor)  properties. 
The  meanings  and  practical  uses  of  the 
criteria  values  are  distinctly  different 
depending  on  the  properties  on  which 
they  are  based. 

The  objective  of  the  health 
assessment  portions  of  the  criteria 
documents  Is  to  estimate  ambient  water 
concentrations  which,  in  the  case  of 
non-carcinogens,  prevent  adverse  health 
effects  in  humans,  and  in  the  case  of 
suspect  or  proven  carcinogens,  represent 
various  levels  of  incremental  cancer 
risk. 

Health  assessments  typically  contain 
discussions  of  four  elements:  Exposure, 
pharmacokinetics,  toxic  effects,  and 
criterion  formulation. 

The  exposure  section  summarizes 
information  cn  exposure  mules: 
ingestion  directly  from  water,  indirectly 
from  consumption  of  aquetic  organisms 
found  in  ambient  water,  other  dietary 
sources,  inhalation,  and  dermal,  contact. 
Exposure  assumptions  are  used  to 
derive  human  health  criteria.  Most 
criteria  are  baaed  solely  on  exposure 
from  consumption  of  water  containing  a 
specified  concentration  of  a  toxic 
pollutant  and  through  consumption  of 
aquatic  organisms  which  are  cssumed  to 
have  bioconcentrated  pollutants  from 
the  water  in  which  they  live.  Other 
multimedia  routes  of  exposure  such  as 
air.  non-aquatic  diet  or  dermal  are  not 
factored  into  the  criterion  formulation 
for  the  vast  majority  of  pollutants  due  to 
lack  of  data.  The  criteria  are  calculated 
using  the  combined  aquatic  exposure 
pathway  and  also  using  the  aquatic 
organism  ingestion  exposure  route 
alone.  In  criteria  redacting  both  the 
water  consumption  and  aquatic 
organism  ingestion  routes  of  exposure, 
the  relative  exposure  contribution  varies 
with  the  propensity  of  a  pollutant  to 
biococcentrate.  with  the  consumption  of 
aquatic  organisms  becoming  more 
Important  as  the  bioconcentration  factor 
(BCF)  increases.  As  additional 
information  on  total  exposure  is 
assembled  for  pollutants  for  which 
criteria  reflect  only  the  two  apecifled 


aquatic  exposure  routes,  adjustments  in 
water  concentration  values  may  be 
made.  The  Agency  intends  to  publish 
guidance  which  will  permit  the  States  to 
identify  significantly  different  exposure 
pattern  for  their  populations.  If 
warranted  by  the  demonstration  of 
significantly  different  exposure  patterns, 
this  will  become  an  element  of  a  process 
to  adapt/modify  human  health-basad 
criteria  to  local  conditions,  somewhat 
analogous  to  the  aquatic  Ufa  criteria 
modification  process  discussed 
previousiy.-lt  is  anticipated  that  States 
at  their  discretion  will  be  able  to  sat 
appropriate  human  health  criteria  based 
on  this  process. 

The  pharmacokinetics  section  reviews 
data  on  absorption,  distribution, 
metabolism,  and  excretion  to  assess  the 
biochemical  fate  of  the  compounds  in 
the  human  and  animal  system.  The  toxic 
effects  section  reviews  data  on  acute, 
subauute.  and  chronic  toxicity, 
synergistic. and  antagonistic  effects,  and 
specific  information  on  mutagenicity, 
teratogenicity,  and  carcinogenicity. 

From  this  review-,  the  toxic  effect  to  be 
protected  against  is  identified  taking 
into  account  the  quality,  quantity,  and 
weight  of  evidence  characteristic  of  the 
data.  The  criterion  formulation  section 
reviews  the  highlights  of  the  text  and 
specifies  a  rationale  for  criterion 
development  end  the  mathematical 
derivation  of  the  criterion  number. 

Within  the  limitations  of  time  and 
resources,  current  published  information 
of  significance  was  incorporated  into  the 
human  health  assessments.  Review 
articles  and  reports  were  used  for  data 
evaluation  and  synthesis.  Scientific 
judgment  wes  exercised  in  reviewing 
and  evaluating  the  data  in  each  oiteria 
document  and  in  identifying  the  adverse 
effects  for  which  protective  criteria  were 
published. 

Specific  health-based  criteria  ere 
developed  only  if  a  weight  of  evidence 
supports  the  occurrence  of  the  toxic 
effect  and  if  dose/response  data  exist 
from  which  criteria  can  be  estimated. 

Criteria  for  suspect  or  proven 
carcinogens  are  presented  as 
concentrations  in  water  associated  with 
a  range  of  incremental  cancer  risks  to 
man.  Criteria  for  non-cardnogens 
represent  levels  at  which  exposure  to  a 
single  chemical  is  not  anticipated  to 
produce  adverse  effects  in  man.  In  a  few 
cases,  organoleptic  (taste  and  odor)  data 
form  the  basis  for  the  criterion.  While 
this  type  of  criterion  does  not  represent 
a  value  which  directly  affects  human 
health,  it  is  presented  as  an  estimate  of 
the  level  of  a  pollutant  that  will  not 
produce  unpleasant  taste  or  odor  either 
directly  from  water  consumption  c 
indirectly  by  consumption  of  aquatic 
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organisms  found  In  ambient  waters.  A 
criterion  developed  in  this  maimer  is 
judged  to  be  as  useful  as  ether  types  of 
criteria  in  protecting  designated  water 
uses.  In  addition,  where  data  are 
available,  toxicity-based  criteria  are 
also  presented  for  pollutants  with 
derived  organoleptic  criteria.  The  choice 
of  criteria  used  in  water  quality 
standards  for  these  pollutants  will 
depend  upon  the  designated  use  to  be 
protected.  In  the  case  of  a  multiple  use 
water  body,  the  aiterion  protecting  the 
most  sensitive  use  will  be  applied. 
Finally,  for  several  pollutants  no  criteria 
are  recommended  due  to  a  lack  of 
information  sufficient  for  quantitative 
criterion  formulation. 

Risk  Extrapolation 

Because  methods  do  not  now  exist  to 
establish  the  presence  of  e  threshold  for 
carcinogenic  effects,  EP.Va  policy  is  that 
there  is  no  scientific  basis  for  estimating 
“safe*'  levels  for  carcinogens.  The 
criteria  for  carcinogens,  therefore,  state 
that  the  recommended  concentration  for 
maximum  protection  of  human  health  is 
zero.  In  addition,  the  Agency  has 
presented  a  range  of  concentrations 
corresponding  to  incremcnu:!  cancer 
risks  of  10*’  to  2(T*(oce  additional  case 
of  cancer  in  populations  ranging  irom 
ten  million  to  100.000.  respectively). 
Other  concentrations  representing 
different  risk  levels  may  be  calculated 
by  use  of  the  Guidelines.  The  r.sk 
estimate  range  is  presented  fer 
infoxmetion  purposes  and  does  nr. 
represent  an  Agency  judgment  cn-ar. 
"acceptable"  risk  level. 

Summary  of  the  Hitmen  Health 
Guidelines 

The  health  assessments  and 
corresponding  criteria  published  teday 
were  derived  baaed  on  Guidelines -and 
Methodology  Used  in  the  Preparation  of 
Health  Effect  Assessment  Chapters  of 
the  Content  Decree  J  Veter  Criteria 
Documents  (the  Guidelines)  developed 
by  EPA's  Office  of  Reserch  and 
Development.  Tne  estimation  of  health 
nsks  associated  with  human  exposure  to 
environmental  pollutants  requires 
predicting  the  effect  of  low  dcse«  for  up 
to  •  lifetime  in  duration  A  combination 
of  epidemiological  and  animal  dose/ 
response  data  is  considered  the 
preferred  basis  for  quantitative  criterion 
derivation.  The  complete  Guidelines  ere 
presented  as  Appandix  C.  Major  issues 
associated  with  these  Guidelines  end 
responses  to  public  comments  ere 
presented  as  Appendix  E 

No-tffect  (non-carcinogen)  or 
specified  risk  (carcinogen) 
concentrations  were  estimated  by 
extrapolation  from  animal  toxicity  or 
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Iwm  epidemiology,  studies  using  the 
fallowing  basic  exposure  assumptions:  e 
70-kilogram  male  person  {Report  of  the 
Tank  Croup  on  Rafaranca  Men. 
International  Commission  tor  Radiation 
Protection.  November  23, 1987)  as  the 
exposed  individual:  the  average  daily 
consumption  of  freshwater  and 
estuarine  fish  and  shellfish  products 
equal  to  8-5  grama/ day;  and  the  average 
ingearinn  of  two  liters/day  of  water 
[Drinking  Water  end  Health.  National 
Academy  of  Sciences.  National 
Research  Council.  1977).  Criteria  based 
on  these  essumptions  are  estimated  to 
be  protective  of  an  adult  male  who 
experiences  average  exposure 

Two  basic  methods  were  used  to 
formulate  health  criteria,  depending  on 
whether  the  prominent  adverse  effect 
was  cancer  or  oiher  toxic 
manifestations.  The  following  sections 
detail  these  methods. 

Carcinogens 

extrapolation  of  cancer  responses 
from  high  to  low  doses  and  subsequent 
risk  estimation  from  animal  data  is 
performed  using  a  linearized  multi-stage 
model.  This  procedure  is  flexible  enough 
to  fit  all  monotonically-increaaing  dose 
response  data,  since  it  incorporates 
several  adjustable  parameters.  The 
multi-stage  model  is  a  linear  non¬ 
threshold  model  as  was  the  "one-hit" 
model  originally  used  in  the  proposed 
criteria  documents.  The  linearized  multi¬ 
stage  model  and  its  characteristics  are 
described  fully  in  Appendix  C.  The 
linear  non-threshold  concept  has  been 
endorsed  by  the  four  agencies  in  the 
Interagency  Regulatory  Liaison  Croup 
and  is  less  likely  to  underestimate  risk 
at  the  low  doses  typical  of 
environmental  exposure  than  other 
models  that  could  be  used.  Because  of 
the  uncertainties  associated  with  dose 
response,  animal-to-human 
extrapolation  and  other  unknown 
factors,  because  of  the  use  of  average 
exposure  assumptions,  and  because  of 
the  serious  public  health  consequences 
that  could  result  if  risk  were 
underestimated.  EPA  believes  that  it  is 
prudent  to  use  conservative  methods  to 
estimate  risk  in  the  water  quality 
criteria  program.  The  linearized 
multistage  model  is  more  systematic  and 
invokes  fewer  arbitrary  assumptions 
than  the  "one-hit"  procedure  previously 
used. 

It  should  be  noted  that  extrapolation 
models  provide  estimates  of  risk  since  a 
varitey  of  assumptions  are  built  into  any 
model.  Modeis  using  widely  different 
assumptions  may  produce  estimates 
ranging  over  several  orders  of 
magnitude  Sir.ce  there  is  at  present  no 


way  to  demonstrate  die  scientific 
validity  of  any  model  the  uae  of  risk 
extrapolation  modals  la  a  subject  of 
debate  in  the  scientific  community. 
However,  risk  extrapolation  la  generally 
recognized  as  the  only  tool  available  at 
this  time  for  estimating  the  magnitude  of 
health  hazards  associated  with  non- 
threshold  toxicants  and  has  been 
endorsed  by  numerous  Federal  agencies 
sad  scientific  organizations,  including 
EPA's  Carcinogen  Assessment  Croup, 
the  National  Academy  of  Sciences,  and 
the  Interagency  Regulatory  liaison 
Croup  aa  a  useful  means  of  aaaassing 
the  risks  of  exposure  to  various 
cardnogenic-pollutants. 

Noa -Carcinogen* 

Health  criteria  baaed  on  toxic  effects 
of  pollutants  other  than  carcinogenicity 
are  estimates  of  concentrations  which 
are  not  expected  to  produce  adverse 
*  affects  in  humans.  They  are  baaed  upon 
Acceptable  Daily  Intake  f  ADI)  levels 
and  are  generally  derived  using  no- 
observsd-adverse-effect-leval  (N'OAEL). 
data  from  animal  studies  although 
human  data  are  used  wherever 
available.  The  ADI  is  calculated  using 
safety  factors  to  account  for 
uncartaintiss  Inherent  in  extrapolation 
from  animal  to  man  In  accordance  with 
the  National  Research  Council 
recommendations  ( Drinking  Water  and 
HeaJth.  National  Academy  of  Sciences. 
National  Research  Council.  1977).  safety 
factors  of  10, 100.  or  1.000  are  used 
depending  on  the  quality  and  quantity  of 
data.  In  some  instances  extrapolations 
are  made  from  inhalation  studies  or 
limits  to  approximate  a  human  response 
from  ingestion  using  the  Stokinget- 
Woodward  model  (Journal  of  American 
Water  Works  Association,  1958). 
Calculations  of  criteria  from  A DIs  are 
made  using  the  standard  exposure 
assumptions  (2  liters  of  water.  8.5  grams 
of  edible  aquatic  products,  and  an 
average  body  weight  of  70  kg). 

Dated:  October  24. 1980. 

Douglas  M.  Costle. 

Administrator. 

Appendix  A— Summary  of  Water 
Quality  Criteria 

Aaenaphthena  ~ 

Freshwater  Aquatic  Life 

The  available  date  for  ecenephthene 
indicate  that  acute  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  1.700  pg/1  and  would  occur  at 
lower  concent’s  lions  among  species 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concerning 
the  chronic  toxicity  of  acenaphthene  to 
sensitive  freshwater  aquatic  animals  but 
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toxidty  to  freshwater  algae  occur  at 
concentrations  aa  low  as  820  pg/L 

Saltwater  Aquatic  Life 

The  available  data  for  acenaphthene 
indicate  that  acute  and  chronic  toxicity 
to  saltwater  aquatic  life  occur  at 
concentrations  as  tow  as  970  and  710 
ug/l  respectively,  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  Toxicity  to  algae  occurs  at 
concentrations  as  low  as  500  pg/L 

Human  Health 

Sufficient  data  is  not  available  for 
acenaphthene  to  derive  a  level  which 
would  protect  against  the  potential 
toxicity  of  this  compound.  Using 
available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  20  pg/L  It  should  be  recognized 
that  organoleptic  data  as  a  basis  for 
establishing  s  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Acrolein 

Freshwater  Aquatic  Life 

The  available  date  for  acrolein 
indicate  that  acute  and  chronic  toxidty 
to  freshwater  aquatic  life  occurs  at 
concentrations  as  low  as  68  and  21  pg/ 1. 
respectively,  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested. 

Saltwater  Aquatic  Life 

The  available  data  tor  acrolein 
indicate  that  acute  toxidty  to  saltwater 
aquatic  life  occurs  at  concentrations  as 
low  as  55  pg/1  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxidty  of  acrolein  to  sensitive 
saltwater  aquatic  life. 

Human  Health 

For  the  protection  of  human  health 
from  the  toxic  properties  of  acroiein 
ingested  through  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  criterion  it  determined  to 
he  520  ug/l 

For  the  protection  of  human  health 
from  the  toxic  properties  of  acrolein 
ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  780  pg/1. 

Acrylonitrile 

Freshwater  Aquatic  Life 

The  available  data  for  acrylonitrile 
indicate  that  acute  toxicity  to  freshwaier 
aquatic  life  occurs  al  concentrsncns  as 
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that  in  •sue  sanattivs  toon  those 
tested.  Ne  definitive  data  are  available 
titacaratng  tba  chronic  tmdcttjr  of 
agykmhnia  to  sensitive  beabwatar 
aquatic  Us  bat  mortality  occur*  at 
ooactatretiooa  aa  low  as  UOO  pg/1  with 
a  fish  spades  exposed  far  SO  days. 

Saltwater  Aquatic  Life 

Only  ana  saltwater  spades  baa  bean 
tasted  with  acrylonitrile  and  no 
statement  can  be  made  concerning  acota 
or  chronic  toxicity. 

Human  Health 

For  the  maximum  protactioa  of  bursas 
health  bom  the  potential  eardsoganic 
effects  due  to  exposure  of  acrylonitrile  - 
through  ingestion  of  contaminated  water 
end  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threshold 
assumption  for  this  chemical  However, 
zero  level  may  not  be  attainable  at  tba 
present  time.  Therefore,  the  levels  which 
may  result  in  incremental  Increase  of 
cancer  risk  over  the  lifetime  art 
estimated  at  10~*.  1CT*.  and  1C" ’.Tba 
corresponding  criteria  are  .58  pgA  -058 
pg/1  and  .008  pgA  respectively.  If  the 
above  estimates  are  made  far. 
consumption  or aquatic  organisms  only,  - 
excluding  consumption  of  water,  the  ' 
levels  are  &S  pg/L  .85  pgA  and  j065  pg/ 

L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be . 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  it  presented  for  ■ 
information  purposes  and  does  not 
represent  an  Agency,  jodpaant  on  aa 
•‘acceptable"  risk  level. 

Aldrio-Dialdrin  .  ■ 

Dieldrin  •  .  ■*  -  *  V.* 

Freshwater  Aquatic  Lift  V  ; 

For  dieldrin  the  criterion  to  protect 
fresh  water  aquatic  life  as  derived  using 
the  Guidelines  is  0.0019  pg/1  as  a  24- 
hour  average  and  the  concentration 
should  cot  exceed  2J  pg/1  at  any  tima. 

*  ^  .  •  *  *  ' 

Saltwater  Aquatic  lift . 

For  dieldrin  the  criterion  to  protect 
saltwater  aquatic  life  as  derived  using  ■* 
the  Guidelines  Is  04019  pg/1  as  a  24- 
hour  average  and  the  concentration 
should  not  exceed  0J1  pg/1  at  any  .tima. 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
affects  due  to  exposure  of  dieldrin  _ 
through  ingestion  of  oontsmiasted  water 
and  contaminated  aquatic  organisms, 
the  eminent  water  concentration  should 
be  zero  based  on  the  non-threshold 


assumption  for  tola  chemical.  However, 
taro  bred  may  not  be  attainable  at  the 
present  time.  Therefore,  toe  levels  which 
may  result  fa  incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  10" *.  ltr*.  and  10~*.  Tba 
corresponding  criteria  are  Jt  ng/L  471 
ng/L  and  .0071  ng/L  respectively.  If  toe 
above  estimates  are  made  for 
‘coasumptionrbf  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  art  n  ng/L  -079  ng/L  and  4078 
ng/1  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  rang*  is  presented  for 
information  purposes  and  does  not  . 
represent  an  Agency  judgment  on  an 
•^acceptable”  risk  levsL 

AUrin 

Freshwater  Aquatic  Life  _  ‘ 

For  freshwater  aquatic  Ufa  tba 
concentration  of-  aldrin  should  not 
exceed  10  pg/1  at  any  tima.  No  data  are 
available  concerning  tba  chronic  toxicity 
of  aldrin  to  sensitive  freshwater  aquatic 
Ufa  ,  ... 

Saltwater  Aquatic  Life 

For  saltwater  aquatic  life  the  " 

concentration  of  aldrin  should  not 
exceed  U  pg/1  at  any  time.  No  data  are 
available  concerning  the  chronic  toxicity 
.of  aldrin  to  sensitive  saltwater  frauac-c 
life:  ‘  * 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
'  affects  due  to  exposure  ol  aldrin  through 
tagtstlon  of  contaminated  water  and 
.  contaminated  aquatic  organisms,  the  . . 
ambient  water  oonoentrutian  should  be  - . 
‘zero  based  on  tbs  ooo-threshold  .  . 

assumption  Car  this  chemical.  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  level*  which 
may  reinlt  in  incremental  increase  of  ' 
cancer  risk  over  the  lifetime  ere 
estimated  at  MT*.  Mr*,  and  ltr*.  The 
corresponding  miteri*  are  .74  ng/l,  4? 4 
ng/l,  and  .0074  ng/l.  respectively.  If  the  . 
above  estimates  art  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  J9  ng/l.  478  ng/l  and/ DOTS 
ng/l  respectively.  Other  concentrations 
reap  re  sen  ting  different  risk  levels  may 
be  calculated  by  use  ol  the  Guidelines. 
The  risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an  . 
"acceptable"  risk  level. 


Antimony 

Freshwater  Aquatic  Life  . 

Tba  available  data  lor  antimony 
indicate  that  acuta  and  chronic  tooddty 
to  freshwater  aquatic  life  occur  at 
concentrations  as  low  as  8400  and  1800 
ng/L  respectively,  end  would  occur  at 
lower  concentrations  among  species 
tost  are  more  sensitive  then  those 
’  tested.  Toxicity  to  algae  occurs  at 
concentrations  as  low  as  810  pg/L 

*  Saltwater  Aquatic  Life 

No  saltwater  organism*  have  been 
adequately  tasted  with  antimony,  and 
no  statement  can  be  made  concerning 
acuta  or  chronic  toxicity. 

Human  Health 

.  Far  the  protection  of  hitman  health 
from  )he  toxic  properties  of  antimony 
ingested  through  water  and 

•  -contaminated  aquatic  organisms,  toe 
ambient  water  criterion  is  determined  to 
be  148  ug/L 

Far  tne  protection  of  human  health 
from  the  toxic  properties  of  antimony 
ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  k  determined  to  be  45.000  pg/L 

Arsenic  ’ 

Freshwater  Aquatic  Life 

-For  freshwater  aquatic  life  the 
concentration  of  tots]  recoverable 
bivalent  inorganic  arsenic  should  not 
exceed  440  pg/1  at  any  time.  Short-term 
'  effects  on  embryos  and  larvae  of  aquatic 
vertebrate  species  have  been  shown  to 
occur  at  concentrations  as  low  as  40  pg / 

L 

Saltwater  Aquatic  life 

The  available  data  for  total 
recoverable  trtvalent  inorganic  arsenic 
indicate  that  acute  tinddty  to  saltwater 
aquatic  Ufa  occurs  at  concentrations  as 
low  as  Spo  pg/1  and  would  occur  at 
lower  concentration*  among  speoes 
that  are  more  sensitive  than  those 
tested.  No  data  are  evailable  concerning 
the  chronic  toxicity  of  bivalent 
inorganic  arsenic  to  sensitive  saltwater 
aquatic  Ufa. 

Human  Health 

For  .tba  maximum  protection  of  burner 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  arsenic 
through  ingestion  of  contaminated  wate 
and  con  lamina  tad  aquatic  organisms, 
tbs  ambient  water  concentration  should 
be  zero  based  on  the  notv  threshold 
assumption  for  this  chemical.  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  whic.  ■* 
may  result  in  Increments!  increase  of  v 
cancer  risk  over  the  lifetime  are  V 
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estimated  at  10**,  UT*.  and  MT*.  The 
corresponding  criteria  in  22  ng/i  12 
ng/l  tad  J22.Bg/L  respectively.  If  tba 
above  estimates  am  mada  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  tba 
Imli  art  175  ng/l  175  ng/L  aad  US 
ng/l  respectively.  Othar  coocantrations 
representing  different  risk  levels  may  be 
calculated  by  usa  of  tba  Guidelines.  Tba- 
risk asdmataaaiiga is praaantad for  •  * 
informatioo  purposas  and  doos  not 
represent  aa  Agamy  Judgment  on  as.  * 
"acceptable"  risk  leveL 


Freshwater Aquatic  Life  ^  tba  ambteal  water  coocaatratioa  thou! 

No  freshwater  organisms  have  barn  ^  ««baaad  °a  the  non-threshold 
tastaTwitb  any  asbaatifbnn  minaral  and  assumption  for  this  chamicaL  Ho wava 

no  statamant  can  bo  mada  concerning  ”ro  *■«?  *•*“>»  *  attetaabla  at  tbs 

acuta  or  chronic  toxicity  -  .  -  v  *  P"**8*  u“*-  Therefore.  tba  lavals  wbi 

.  -f  ,  may  rasult  in  incramantai  fncxaasa  of 

Saltwater  Aquatic  Lift  ~V-  '  cancer  risk  over  the  lifetime  art 

No  saltwater  organisms  bias  ban  -  .estimated  at  10“ 4.  ltf"4,  and  10* r.  The 

tasted  with  any  asbastifonn  minaral  aad  _  corresponding  criteria  are  6.6  ug/L  56 
no  statement  can  be  mada  concarning  w/L  and  586  jig/L  respectively.  If  the 


low  as  S.100  j»g/l  aad  would  occur  at 
lower  concentrations  among  spades 
that  am  mom  sensiUva-tban  those 
tasted.  No  definitive  data  am  available 
coocemlng-the  chronic  tooddty  of 
benzene  to  sensitive  saltwater  aquatic 
life,  bet  adverse  effects  occur  at 
concentrations  as  low  as  TOO  pg/1  with  a 
fish  speetes  exposed  for  168  days.  ,  . 

•  Human  Health  "  • 

s  ‘  *  ■* 

;  ’  For  the  maximnm  protection  of  human 
health  from  the  potential  carcinogenic 
1  affects  due  to  exposure  of  banzana;  - 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  argmlswif,  ‘ 
the  ambient  water  concentration  should 
be  asm  baaed  on  the  non- threshold 
assumption  for  this  chemical.  However, 
zero  level  may  not  be  attainable  at  tba  . 
present  time.  Therefore,  the  levels  which 
may  result  in  Incremental  increase  of 
cancer  risk  over  tba  lifetime  am 
estimated  at  ID*4.  vt\  and  10*f.  The 


acute  or  chronic  toxicity. 

Human  Health  '  -  *  . 

For  the  maxiimim  protection  of  human- 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  asbestos  T: 


above  estimates  am  mada  for 
consumption  of  aquatic  qrganiau  only, 
excluding  consumption  a  water,  the 
levels  am  400  pg/L  404  |ig/L  and  44  pg/ 
L  respectively.  Othaf  concentrations 
representing  different  risk  levels  may  be 


through  ingestion  of  contaminated  water  calculated  by  use  of  the  Guidelines.  The 
and  contaminated  aquatic  organisms,  -  risk  estimate  range  ie-presented  for 
the  ambient  water  concentration  should"  '  information  purposes  and  does,  not 
be  zero  based  on  the  non-threshold  represent  an  Agency  Judgment  on  an 


assumption  for  this  chemical  However.  „  "acceptable"  risk  leveL  -  * . 

zero  level  may  not  be  attainable  at  the  '  n., 

present  time.  Therefore,  the  levels  which  V .  . 

may  result  in  incremental  increase  of  Freshwater  Aquhtic  Life 

cancer  risk  over  the  lifetime  am  - 

estimated  at  1(T4. «T4  and  10“’  The  '  JSl  ~ 

corresponding  criteria  am  ■™c*i**.!v*  *****  to  freshwater 

asssasiafSKt-  - 

"acceptable"  risk  leveL  ^  .  ’Saltwater  Aquatic  Life  ;  _•  " 

Benzene  *•  •  .  *•%.;"*  '  .“No  saltwater  organisms  have  been 

Freshwater  Aquatic  life  ^  j^cao  be  made  concerning  acute  and  - 

The  available  data  for  benzeae .  -  chronic  toxicity.  :  /.-Tr  -  -w  •  ^ 

indicate  that  acuta  toxicity  to  freshwater''*  /-* '  ,  !Vy;  .Tv  - ’  -  *  -  r  *  L 
aquatic  life  occurs  at  concentrations  aa  -  „  .  -  -  -  ^  '  - 

low  as  5400  »ig/l  and  would  occur  at  .  '  For  the  meximum'protection  of  burner 

lower  concentrations  among  species  .  health  from  the  potential  carcinogenic 
that  are  more  sensitive  than  those  effects  due  to  exposum  of  benzidine 

tested.  No  date  are  available  concerning  through  ingestion  of  contaminated  watei 
the  chronic  toxicity  of  benzene  to  •  •  *  and  contaminated  aquatic  organisms, 

sensitive  freshwater  aquatic  life.  the  ambient  water  concentration  should 

•  be  zero  based  on  the  non-threshold 
^  —  -  assumption  for  this  chemical  However. 

The  available  date  for  benzene  zero  level  may  not  be  attainable  at  the 

indicate  that  scale  toxicity  to  saltwater  present  time.  Therefore,  the  levels  whicl 

aquatic  life  occurs  at  concentrations  as  may  result  in  incremental  increase  of 


NtunanJiedlth  ~  K -  ■—  t  •  *  . . 

'  For  the  meximum'protection  of  human 
health  from  the  potcntisl  carcinogenic 
effects  dus  to  exposum  of  benzidine 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threshold 
assumption  for  this  chemical  However, 
zero  level  may  not  be  attainable  at  the 
present  lime.  Therefore,  the  levels  which 
may  result  in  incremental  increase  of 
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cancer  risk  over  the  lifetime  are 
estimated  atlO"*.  10“  •  and  10“’.  Tba 
'  corresponding  criteria  am  li  ng/l.  J2 

S/l.  and  41  tsgjv  respectively.  If  the 
ova  estimates  am  mada  for 
‘  consumption  of  aquotic  organisms  only, 
excluding  consumption  of  water,  the 
levels  ere  54  ng/l.  J3  ng/l.  and  Mag/ 
1.  respectively.  Other  concentrations . 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  mage  ie  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an 
"acceptable"  risk  level 

Beryllium 

Freshwater  Aquatic  Life 

The  available  data  for  beryllium 
indicate  that  acuta  aad  chronic  toxicity 
to  freshwater  aquatic  life  occurs  at 
‘  concentrations  as  low  as  130  and  5.3  pig/ 
L  respectively,  and  would  occur  at  lower 
concentrations  among  species  that  are  - 
more- sensitive  then  those  tested. 
Hardness  has  a  substantial  effect  on 
scute  toxicity. 

Sait  water  Aqualic  Life  - 

The  limited  saltwater  data  base 
available  for  beryllium  does  not  permit  , 
any  statement  concarning  acute  or 
chronic  toxicity-  ■ 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposum  of  beryllium 
through  ingestion  of-contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threshold 
'  assumption  for  this  chemical  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore!  the  levels  which 
may  result  in  Incremental  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  1<T»  to**,  and  10“’.  The 
corresponding  criteria  are  37  ng/l.  3.7 
.  ng/l  and  47  ng/l  respectively.  If  the 
above  estimates  are  made  for 
.  consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  6U  ng/l  644  ng/l.  and  6.41 
ng/l  mapectively.  Other  concentrations 
.  representing  different  risk  levels  may  be 
calculated  by  uaa  of  the  Guidelines.  The . 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  Judgment  on  an 
"acceptable"  risk  level 


Freshwater  Aquatic  Life 

For  total  recoverable  cadmium  (he 
criterion  (in  jig/l)  to  protect  freshwater 
aquatic  life  as  derived  using  the 
Guidelines  is  the  numerical  value  given 
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fry  ,1m  u 

•vans*  ud  ft*  concentration  (la  m/1) 
should  not  exceed  the  numerical  value 
gives  by  ^  at  any 

Hu.  For  example.  a  kudattut  of  SO, 

10a  and  200  mg/l  ••  CaCOt  the  aiteria 
aie  0412.  0423.  and  0051  m/L 
respectively.  and  the  concentration  of 
total  recoverable  cadmium  should  not 
exceed  1A  34  aad  84  pg/l  napactivaly. 
at  any  time. 

Saltwater  Aqua  tic  Life  " 

Far  total  tacovanbla  cadmium  the 
criterion  to  protect  saltwater  aquatic  Ufa 
as  derived  using  the  Guidelines  la  ti 
pg/l  as  a  24-hour  average  aad  the  * 
concentration  should  not  exceed  SO  m/1  * 
et  any  time. 

Human  Health 

the  ambient  water  quality  criterion 
(or  cadmium  ia  recommended  to  be 
Identical  to  die  existing  drinking  water 
standard  which  is  10  m/L  Analysis  of 
tbs  toxic  effects  data  resulted  in  a 
calculated  bevel  which  is  protective  of 
human  health  against  the  Ingestion  of  ' 
contaminated  water  and  contaminated 
aquatic  organisms.  The  calculated  value 
ia  comparable  to  the  present  standard. 

For  this  reason  a  selective  criterion  . ' ; 
based  on  exposure  solely  from 
consumption  of  05  grama  of  aquatic 
organisms  was  not  derived.  '• 

♦  •  •  ./  -  ’* 
Carbon  Tatrachloride  ■ 

Freshwater  Aquatic  Life  v  -  i 

•  The  available  date  for  Cuban 
tetrachloride  indicate  that  acute  toxicity 
to  freshwater  aquatic  Ufa  occurs  at 
concentrations  as  low  as  33700  m/1  *°d 
would  occur  at  lower  concentrations 
among  epadas  that  are  more  sensitive 
tK«n  those  tested.  No  date  are  available 
concerning  the  chronic  toxicity  of. .  <aU(  - 
carboo  tatraddoride  tonenslttva 
freshwater  aqnatlc  Ufa. 

Saltwater  Aquatic  Life  V 

The  available  data  for  carbon 
tatrachloride  indicate  that  acute  toxicity 
to  saltwater  aquatic  life  occurs  at  ' 
.concentrations  as  low  as  30,000  m/1  *»d 
would  occur  at  lower  concentrations  J~ 
among  spades  that  are  more  sensitive  - 
that  thoee  tested.  No  date  are  available 
concerning  the  chronic  Unddty  of  :  - 
carbon  tetrachloride  to  sensitive- 
~  saltwater  aqua  tic  Die.  “v'T'T  j**-?.  ’ 

Human  Health  / 

For  the  maximum  protection  ef  human 
health  from  the  potential  carcinogenic, 
affects  due  to  expos  ore  of  carbon 
tetrachloride  through  Ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms  the  ambient  water 
concentration  should  be  aero  based  on 


the  non- threshold  assumption  for  this 
chemical.  However,  aero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  In 
incremental  increase  of  cancor  risk  over 
the  lifetime  are  estimated  at  10"*,  1<T*. 
end  10~  *.  The  corresponding  criteria  are 
44m/L  -40  m/L  end  44  m/L 
respectively.  If  the  above  estimates  are 
made  ter  consumption  ef  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  an  MU  m/L  844 
m/L  and  49  m/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
ia  presented  for  information  purposes 
and  does  not  represen  t  an  Agency 
Judgment  on  an  “acceptable”  risk  lavaL 


Freshwater  Aquatic  Ufa 
■  Far  chlordaaa  the  criterion  to  protect 
freshwater  aquatic  Ufa  as  derived  using 
the  Guidelines  is  04043  pg/l  as  a  24- 
bour  average  and  the  concentration 
should  net  exceed  2.4  'm/1  any  time. 

Saltwater  Aquatic  Life 

-  For  chlordane  the  criterion  to  protect  * 
saltwater  aquatic  Ufa  a*  derived  using 
the  Guidelines  is  04040  m/1  as  a  24- 
‘  hour  avenge  and  the  concentration 
should  not  exceed  049  pg/l  at  any  time. 

Human  Health  J 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due.  to  exposure  of  chlordane 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  sero  based  an  the  non-threshold 
assumption  for  this  chemical  However, 
sero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  tn  tnaumental  increase  of 
cancer  risk  over. the  lifetime  are 
estimated  at  10~*.  ltr*.  and  10"’.  The 
’  corresponding  criteria  are  4.6  ng/L  .46 
ng/l  end  -046  ng/L  respectively.  If  the- 
above  estimates  ere  made  for  . 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  44  ng/l  .48  ng/L  and  448  ng / 
L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
.  risk  estimate  range  is  presented  for 
informs  ti  on  purposes  and  does  not 
■  represent  an  Agency  judgment  on  ah 
“acceptable"  risk  leveL 

Chlorinated  Beosanes 
Freshwater  Aquatic  Ufe 

The  available  data  fof  chlorinated 
bensenes  indicate  that  acute  toxicity  to 
freshwater  aquatic  lift  occurs  at 


concentrations  as  towns  230  M/lnad 
would  occur  nt  lower  concentrations 
among  spades  that  are  moreaenritive 
than  those  tested.  No  dote  ore  available 
concerning  the  chronic  Uuddty  of  the 
more  toxic  of  the  chlorinated  bensenes 
to  sensitive  freshwater  aquatic  Ule  but 
"toxicity  occurs  at  concentrations  as  low 
as  SO  m/1  for  a  fish  spades  exposed  for 
74  days. 

Saltwater  Aquatic  Life 

The  available  date  for  chlorinated 
bensenes  indicate  that  acute  and 
chronic  toxidty  to  saltwater  aquatic  Ufa 
occur  at  concentrations  as  low  os  180 
and  129  m/L  napactivaly.  and  would 
occur  at  lourer  concentration*  among 
spades  that  are  more  sensitive  than 
those  tested.  _ 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
affects  due  to  exposure  of 
bexachlarobonsent  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
die  non-threshold  assumption  for  this 
chemical.  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  die  levels  which  may  result  in 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  ltr*.  ltr*. 
and  10~T.  Tha  corresponding 
recommended  criteria  are  72  ng/l  37. 
ng/l  and  472  ng/l  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  7.4  ng/l  74  ng/l  and  474  ng/ 

L  respectively. 

For  the  protection  of  human  health 
from  the  toxic  properties  of  17.44- 
tetra chlorobenzene  ingested  through 
_  water  and  contaminated  aquatic 
organisms,  the  ambient  water  criterion 
is  determined  to  be  38  pg/l 

For  tha  protection  of  human  health 
from  the  toxic  properties  of  17.44- 
tetra chlorobenzene  ingested  through 
contaminated  aquatic  organisms  alone, 
the  ambient  water  criterion  is 
determined  to  be  48  pt/l. 

For  the  protection  of  human  health 
from  tha  toxic  properties  of 
penta chlorobenzene  ingested  through 
water  and  contaminated  aquatic 
.  organisms,  the  ambient  water  criterion 
is  determined  to  be  74  pg/L 

For  tha  protection  of  human  health 
from  the  toxic  properties  of 
penis  chlorobenzene  ingested  through 
•  contaminated  aquatic  organisms  atone, 
the  ambient  water  criterion  It 
determined  to  be  8S  pg/l. 

Using  the  present  guideline*,  a 
satisfactory  aiterion  cannot  be  derived 
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ippretAn  wan  used  to  derive 
criterion  levels  for  monochloro  benzene. 
Band  oa  available  toxidty  data,  tor  tha 
protection  of  public  health.  tha  derived 
anal  la  488  pg/L  Using  available.  * 
organoleptic  data.  for  eontroffing 
undesirable  taate  and  odor  quality  of  ' 
ambient  water,  the  estimated  level  te  20 
pg/L  u  should  bo  recognized  that 
organoleptic  data  as  abasia  for  . 
establishing  a  water  quality  criteria’  • 
have  limitation*  and  hare  do  ' .  '  "T 

danenatratad  relationship  to  potential 
adverse  butnan  baalth  effects.  •  . 


at  tida  tea  daa  to  tb«  Insuffldmey  In  .  chemicaL  Howavar.  zero  level  may  not 
tha  available  data  for  tarichlorobenxeoe.  bo  attainabla  at  tha  pnaont  time.  ' ' 

For  comparison  purposes,  two  Therefor*,  the  levels  which  may  result  in 

•pproaAes  wen  used  to  derive  '  toga  mental  tacroaaa  of  cancrr  rlak  over 

criterion  tarda  for  mosochlorobanana.  *  tha  Ufadma  an  estimated  at  VT\  VT*. 
Based  oo  available  toxidty  data,  for  tha  and  10"'.  The  corresponding  criteria  are 

protection  of  poblic  health,  tha  darirad  9.4  pg/l  44  pg/l  and  X04  pg/l 

L— I  fa  499i*g/l  Using  araflabla  -  respectively.  If  the  abora  aatimataa  an  * 
organolapttedata.  for  contooDing  '  *'  made  for  conaumption  of  aquatic 

undesirable  taate  and  odor  quality  of  "  '  organiama  only,  excluding  conaumption 
ambient  water,  the  aatimatod  level  la»  ■  of  water,  tha  larala  an  2.430mA.  M3 
ng/L  It  ahould  be  recognized  that  .  pg/L  and  243  pg/I  respectively.  Other 
ortanolaptlc  data  aa  a  baste  for  ' concentrations  representing  different 
aatebliahlnc  a  water  quality  criteria'  .'  riaktevetomay  be  calcutotedby  nseof 

have  limitations  and  have  no  ,  ‘7;r  the  Guldettoas.  The  risk  aatimata  range  _ 

daaonatnted  relationship  to  potential  ' 7  te  presented  far  information  purposes 

Chlorinated  Ethann  -  •  /  FCr  the  protection  of  human  health 

The  available  freshwater  data  for  ..  aad  cootemisated  aquatic  organism,  tha 

chlorinated  ethanee  Indicate  diet  '  ambient  water  criterion  te  determined  to 

toxicity  increases  greatly  with  'bel94mg/L  ... 

tnenasing  chlorination,  and  that  acute  Tot  the  nrotsictioa  of  human  health 
UndcitT  occurs  jt  coocsnn.  rions  «  low  .?  fcom  tha  todc^tSrti..  of  UA-tri-  _ 
aa  118,000  pg/l  for  13-dfchtoroethane.  chloroetfaana  ingested  through 
19.000  pg/l  for  two  trichloroethauea,  ;  T.  contaminated  aquatic  organisms  alone. 
91320  pg/l  for  two  tetrachloroethanea.  V  .tf*  ambient  wafer  criterion  la 
7.240  pg/l  for  pentechloroethane.  and  .  determined  to  be  1X3  g/L 
960  m/l  for  hexachloroethane.  Chronic  t  a.  ■wtimi  pmiM<iiM  irffciwi«n  . 
toxicity  occurs  ct  concentrations  as  low  _*  health  from  the  potential  carcinogenic 
oe  204)00  pg/l  for  13-dfebtoroethana,  “  j  -  effects  due  to  expoeure  of  133- 
9.400  pg/l  for  1.13-trichforoetbaae,  2,400  ’* trichloroethane  through  ingestion  of  * 
ug/rfor  l333.-tetxachk>roethane.  1300  •"  contaminated  water  ■««*.  contaminated 
M/1  for  pentechloroe thane,  and  540  pg/1^  aquatic  organisms,  the  ambient  water' 
for  hexachloroethane.  Acute  and  *•  *  l:7':  concentration  should  be  zero  based  on 
chronic  toxicity  would  occur  et  lower  tha  non-threshold  assumption  for  this  •  - 
concentrations  among  species  that  are^--  y  chemicaL  However,  zero  level  may  not 
mom.  sensitive  than  those  tested.  be  attainable  at  the  present  time. . 

scMurA^tour.^  v.irTg; 

The  available  saltwater  data  for  ;  --w-r  ^  Ufjtfao,  am  estimated  at  1(T»  JO"*, 
chlorinated  ethanes  indicate  that  -  and  UT'T  The  corresponding  criteria  are 

toxidty  facnaem  greatly  pith  1  U«/L4pg/l«Bdi»p*/l  . 

tnrreasing  chlorination  and  thatecute  ■  *  •  respectively.  If  the  above  estimates  a» 
toxidty  to  fish  and  Invertebrate  spades  «*;•  mads  for  conaumption  of  aquatic 
occurs  at  concentrations  as  low  as  *  j?*\  organisms  only,  excluding  consumption  * 

113X00  pg/I  for  13-dichloroe thane,  of  water,  the  level*  an  419  pg/l  414  .' 

31300  pg/l  for  14.1 -trichloroethane.  pg/l.  and  439  pg/l  respectively.  Other 

9X20  pg/l  for  1333-totrachJoTO*than«. -j  concentrations  representing  different 
300  pg/l  for  pentachloroethane  and  940  '•  risk  levels  may  be  calculated  by  use  of 
pg/l  for  hexachloroethama  Chronic  *■  *  *■  the  Guidelines.  The  risk  sstimate  range 
toxicity  occurs  at  concentrations  aa  low'-  is  presented  far  Information  purposes 
as  291  Hg/1  for  pentechloroe  thane.  Acute  and  dost  not  represent  an  Agency 
and  chronic  toxidty  would  occur  at  ■'  -1  *.  Judgment  on  an  "acceptable’*  risk  level, 
lower  concentrations  among  spedes"./*"*  _.  For  tha  maximum  protection  of  human 
that  are  more  sensitive  titan  thorn  *  health  from  the  potential  carcinogenic 
tested.  «  V*''4’’  ?'.  affects  due  to  exposure  of  1.133-tetre-  v 

„  • _ _  :  w  ’  m-  B  -tM  chloroethane  through  ingestion  of 

Human  Maann..  _  tw  contaminated  water  and  cents  mins  ted 


Tha  available  freshwater  data  for  gad  contaminated  aquatic  organism,  tin 

chlorinated  ethanes  indicate  that  ^  ambient  water  criterion  to  determined  fc 
toxidty  increases  greatly  with  'belMom/L  ... 

increasing  dilorination,  and  that  acute  For  the  nroteiction  of  human  health 
toxidty  occurs  atcoocminatioas  as  low  •?  from  ^  (^properties  of  ^-tri¬ 
es  11 4000  HfA  for  13-dlchloroethans.  chloroetfaana  ingested  through 

19.000  j*g/l  for  two  trichloroethanea,  contaminated  aquatic  organisms  alone. 
9320  M«/l  for  two  tetrachioroethanea.  V  .the  ambient  wafer  criterion  1s 
7340  |rg/l  for  pontaebioroethane.  and  .  datenninad  to  be  1X3  g/L 
990  m/l  for  hexachloroethane.  Chronic  _  t»iiM  mwIiihh, 

toxidty  occurs  at  concentrations  as  low  _*  fatahh  front  tho  potential  cardnoganic 
aa  20X00  jsg/1  for  13-dichloroethana.  “  j  -  effects  due  to  exposure  of  133- 
9.400  fsg/1  for  1.13-trichIoroetiiane,  2,400  trichloroethane  through  lngeation  of  * 
ptJTiar  1333,-tetnchloroethane.  1300  contaminated  water  and  contaminated 


r-^  be  attainable  at  the  present  time. . 

Therefore,  the  levels  which  may  result  In 
W6:  huxetnentaj  increase  of  cancer  risk  over  . 
T.  r  the  lifetime  are  estimated  at  1(T*,  10'*, 
**■..  and  VT'TTha  corresponxiing  criteria  are 


and  UT^The  corresponding  i 
>  C  ^  9X  ic^l  4  ygA  and  jOO  fig/L 
ata  *  •'  respectively.  If  the  above  estl 


timates  are 


Human Htalth., 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  te  exposure  of  13-di-  ■■  > 
chloroethaae  through  ingestion  of  -~- 
contaminated  water  and  cootaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
the  non-threshold  assumption  for  this  ' 


aquatic  organisms,  tha-ambisnt  water 
concentration  should  b«  zero  based  on. 
the  non-threshold  assumption  for  this 
chemical.  However,  zero  level  may  sot 
be  attainable  at  tha  present  time. 
Therefore,  the  levels  which  may  mult  in 
jnaemental  htoeese  of  cancer  risk  over 
the  lifetime  are  estimated  at  t(T*.  10'*. 


and  10"*.  The  corresponding  criteria  ere 
13  pg/l  37  jtg/1  and  X17  m/I 
respectively.  U  the  above  estimates  are 
mads  for  consumption  of  aquatic 
organisms  only,  exdudtatg  consumption 
of  water,  tha  levels  ere  107  pg/L  103 
pg/l  and  1X7  ftg/l  respectively.  Other  • 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
te  presented  for  information  purposes 
and  does  not  represent  an  Agency 
Judgment  on  an  "acceptable"  risk  leveL 

For  the  maximum  protection  of  human 
health  from  tho  potential  carcinogenic 
effects  dim  to  exposure  of  hexa- 
chktroethane  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organiama.  tha  ambient  water 
concentration  should  be  zero  baaad  on 
the  aoo-threshold  assumption  for  this 
chemicaL  However,  zero  level  may  not 
be  attainable  at  tha  present  time. 
Therefore,  tha  levels  which  may  result  in 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  ltr*.  l(T  *. 

'  and  10**  Tha  corresponding  criteria  are 
19  pg/l  14  pg/l  and  .19  pg/L 
respectively,  if  tha  above  estimates  ere 
'  made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
"of  water,  tho  levels  an  *7.4  pg/l  834 
ftg/l  and  47  ftg/l  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
te  presented  for  information  purposes 
and  does  not  represent  an  Agency 
judgment  on  aa  "acceptable"  risk  leveL 

Using  the  present  guidelines.  ■ 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  tha  insufficiency  in 
the  available  date  for 
monochloroe  thane. 

Using  tha  present  guidelinaa.  a 
satisfactory  criterion  cannot  be  derive 
at  this  time  due  to  the  Insufficiency  in 
the  available  date  for  13.- 
dichloroe  thane.  “ 

Using  tha  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  insufficiency  in 
the  available  date  for  1333- 
tatra  chi  orpe  thane. 

Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  tha  insufficiency  in 
the  available  date  for  % 
pentachforoethana. 

Chlorinated  Naphthalenes 

AesAwoter  Aquatic  Lift 

The  available  data  for  chlorinated 
naphthalenes  Indicate  that  acute 
toxicity  to  freshwater  aquatic  life  occurs 
at  concentrations  as  low  ss  1400  pg/l 
and  would  occur  at  lower 
concentrations  among  spades  that  are 
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mete  sensitive  than  those'  tested.  No 
‘  data  ait  available  cones  rains  the 
chronic  toxicity  of  chlorinated 
naphthalenes  to  sensitive  freshwater 
aquatic  Ufa.  "  •- 

Saitwatar  Aquatic  Lift . 

the  available  date  for  chlorinated 
naptha! enes  indicate  that  acute  toxicity 
to  saltwater  aquatic  life  occurs  at  — 

concentrations  as  low  as  7 S  pg/1  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
then  those  tested.  No  data  art  available 
concerning  the  chronic  toxicity  of 
chlorinated  naphthalenes  to  sensitive 
saltwater  aquatic  fife. 

.  m  •  •  ,  1 

Human  Hoahh  v  '  V  ' 

Using  the  present  guidelines,  e  - 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  insufficiency  in 
the  available  date  for  chlorinated 
naptbalcnes.  ‘  ;*•-  -  - 

Chlorinated  Fbenob  \ 

Fmhwaur  Aquatic  Lift  < 

The  available  freshwater  data  for_ 
chlorinated  phenols  indicate  that 
-  toxicity  generally  increases  with  '  ' 
increasing  chlorination,  and  that  acute 
toxicity  occurs  at  concentrations  as  low 
as  30  pg/1  for  4-chIoro-3-methy}phenol  to 
greater  than  5O0J0O0  pg/1  for  other  . 
compounds.  Chronic  toxicity  occurs  at 
concentrations  as  low  as  970  pg/1  for 
2.42-trichiorophenoL  Acute  and  chronic . 
toxicity  would  occur  at  lower  : 
concentrations'  among  species  that  are. 
more  sensitive  than  those  tested. 

Saltwater  Aquatic  Lift''  •  _ 

*•  j  4  i”.  .* 

The  available  saltwater  data  for  . 
chlorinated  phenols  indicate  that  ■ 
toxicity  generally  increases  with  -  .; 

increasing  chlorination  and  that  acute 
toxicity  occurs  at  concentrations  as  low 
as  440  pg/1  for  2.3.52-tetrechJorophenoI  . 
and  29.700  pg/1  for  4-chlorophenoL  . 
Acute  toxicity  would  occur  at  lower 
concentrations  among  species  that  an 
more  sensitive  than  those  tested.  No  .  _ 
data  an  available  concerning  the 
chronic  toxicity  of  chlorinated  phenols 
to  sensitive  saltwater  aquatic  life. 

Human  Haahh'  '±~:. 

Sufficient  data  is  not  available  for  *■  ■ 
monochloropbenol  to  derive  a  level  - 
which  would  protect  against  the 
potential  toxicity  of  this  compound.  - 
Using  available  organoleptic  data,  for 
cootrolling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  0.1  pg/L  It  should  be  recognised 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limits  lions  and  have  no 


demonstrated  relationship  to  potential 
advene  human  health  effects.  ^ 

Sufficient  data  is  not  available  for  4-  - 
monochloropbenol  to  derive  a  level 
which  wouldprotect  against  the 
•a  potential  toxicity  of  this  compound. 
Using  available  organoleptic  data,  for '  ' 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  02  pg/L  It  should  be  recognised 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no  __  — 

•  demonstrated  relationship  to  pointful 
adverse  health  effects.  ' 

Sufficient  data  is  not  available  ior  22- 
dichloropbenol  to  derive  a  level  which  . 
wouldprotect  against  the  potential  • 


available  organoleptic  data,  for 

*  coatrqjllag  undesirable  taste  and  odor 

-  quality  of  ambient  water,  the  estimated 
.  level  is  jM  pg/L  It  should  be  recognized 
. :  that  organoleptic  data  as  a  basis  for  , 
establishing  a  water  quality  criteria 
■  have  limitations  and  have  no ' 
demonstrated  relationship  to  potential 
advene  human  health  effects. 

Sufficient  date  is  not  available  for  22- 
.  dichlorophenol  to  derive  a  level  which 
would  protect  against  die  potential 
toxicity  of  this  compound.  Using  - 
available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
:  quality  of  ambient  water,  tbs  estimated  . 
.  level.is  2  pg/L  It  should  be  recognized  ' 
that  organoleptic  data  aa  a  basis  for 
establishing  s  water  quality  criteria 
have  limitations  and  Give  no 
demonstrated  relationship  to  potential 
advene  human  health  effects.  ' 

Ssffictent  data  ia  not  available  for  2.6- 
dichlorophenol  to  derive  a  level  which 
would  protect  against  the  potential  - 
toxicity  of  this  compound.  Using . 

-  available  organoleptic  data,  for 

~  controlling  undesirable  taste  and  odor 
.  quality  of  ambient  water,  the  estimated 
level  is  2  pg/L  It  should  be  recognized 
that  organoleptic  data  as  a  basis  for 
establishing  a  water  quality  criteria  , 

_  have  limitations  and  have  no 
~  demonstrated  relationship  to  potential 

*  adverse  human  health  effects. 

Sufficient  data  is  not  available  for  3,4- 
dichlorophsnol  to  derive  a  level  which 
would  protect  against  the  potential  • 

T-.  toxicity  of  this  compound.  Using  7  .. 

available  organoleptic  data,  for 
.  controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  2  pg/L  It  should  be  raeognized 
that  organoleptic  date  as  s  basis  for 
establishing  a  water  quality  criteria 

-  have  limitations  and  have  no 
demonstrated  relationship  to  potential 
advene  human  health  effects. 

Sufficient  date  is  not  available  for 
22,4.6- tetrachlorophenol  to  derive  a 
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level  which  would  protect  against  the  * 
potential  toxicity  of  this  compound. 
Using  available  organoleptic  date,  lor 
controlling  undesirable  teste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  1  pg/L  It  should  be  recognized 
that  organoleptic  date  as  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
advene  human  health  affects.  . 

For  comparison  purposes,  two 
approaches  were  used  to  derive 
criterion  levels  for  2.42-trichlorophenoL 
Based  on  available  toxidty  data,  for  the 
protection  of  public  health,  the  derived 
'level  is  22  mg/L  Using  available 
organoleptic  date,  for  controlling 
undesirable  teste  and  odor  quality  of 
ambient  water,  the  estimated  level  is  12 
pg/L  It  should  be  recognized  that 
organoleptic  date  as  t  hesis  for 
~  establishing  a  water  quality  criteria 

*  have  limitations  and  have  no 
demonstrated  relationship  to  potential 
advene  human  health  effects. 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
affects  due  to  exnoetae  of  2.4.6- 
■  trichlorophenol  through  ingestion  of 

•  contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  baaed  on 
the  non-thraabold  assumption  for  this 
chemicaL  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore,  the  levels  which  mey  result  in 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  10'',  10'*. 
and  10~T.  The  corresponding  criteria  ere 
12  pg/L  12  pg/1.  and  22  pg/1 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  36  pg/L  32  pg/L 
and  26  pg/L  respectively.  Other 
concentrations  representing  different  - 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 

.  is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
(udgment  on  an  "acceptable”  risk  level. 

Using  available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  2  pg/L  It  should  be  recognized 
that  organoleptic  date  as  a  basis  for 
establishing  a  water  quality  criterion 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
advene  human  health  effects. 

Sufficient  date  is  not  available  for  2- 
methyl-4-chlorophenol  to  derive  a  level 
-  which  would  protect  against  any 
potential  toxidty  of  this  compound. 

Using  svailable  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  ambient  water,  the  estimated 
level  U 1600  pg/1.  It  should  be 
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recognized  that  orgenolaptid  data  m  a 
beats  (or  establishing  a  water  quality  ' 
criterion  have  limitations  aad  bavs  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 

Sufficient  data  (•  not  avaliabla  for  3- 
methyl-4-chlorophsnol  to  derive  a  (aval 
which  would  protact  against  tha 
potential  toxicity  of  this  compound. 

Using  avaliabla  organoleptic  data,  for 
controlling  undesirable  testa  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  3000  pg/L&aboald  be  . 
raoognizad  that  organoleptic  data  as  a  ‘ 
baata  for  establishing  a  watar  quality 

criterion  have  Hmftatious  and  have  no  coaua^tsd  watar  and  contaminated 
demonstrated  relationship  to  potential  ^  p— ninu>  ^  .mblant  watar 

s  KUfc,*.  ;  euneantraticoSmld-ba  aero  based  on 
*•  BOO*tto»^oid  assumption  for  this 

potential  toxicity  of  thhTccaipotind.  *.  in 

Using  available  organoleptic  data,  for  \* ; 

ecntrolling  undesirable  taste  and  odor  V 

quality  of  ambient  watar,  tha  estimated  .  .  .  TTi „ „  .L 

level  is  20  m«/L  It  should  be  recognized  “dl!f  ■?*  " 

that  organoleptic  data  as  a  basis  for  T  »(kuatai  are 

establishing  a  water  quality  criterion  respectively.  If  tha  above  estimates  are 

have  limitations  and  have  no  '  •*  made  for  consumption  of  aquatic 

demonstrated  relationship  to  potential  *  :  :  organiams  ody.  exdadtog  cotisumpdon 

adverse  human  health  affects. .  ; ,  '  -  ..«*  ^vel,  « 

pg/L  and  .138 ftg/l  raspectively.  Other 

Chloroalkyl  Ethers  (  '  concentrations  representing  different 

Freshwater  Aouatic  Life  -  i  ^:-‘'^";  _'risk  levels  mey  be  calculated  by  use  of  ' 

'  '3  _  the  Guidelines.  The  risk  estimate  range 
.  Tlspmented for Infonnstlon purposes 


If  tbs  abovs  estimates  are  mads  for 
consumption  of  aquatic  organisms  only.' 
excluding  consumption  of  water,  tha 
levels  are  15.4  ng/l  IM  ng/l  aad  .1M 
ttg/L  respectively.  Other  concentrations 
raprssentiag  Afferent  risk  level*  may  be 
calculated  by  use  of  tbs  Guidelines,  lbs 
risk  estimate  mage  Is  presented  for 
Information  purposes  end  does  not 
represent  an  Agency  judgment  on  an 
‘‘acceptable''  risk  Uvel  . . 

.  Far  the  maximum  protection  of  human 
health  bom  the  potential  carcinogenic 
'effects  due  to  expoeure  of  bis  (2-  :. ... 


Saltwater  Aquatic  Life 

•  Tha  data  bass  for  saltwater  spades  is 
limited  to  one  test  and  no  statement  can 
be'made  concerning  acute  or  chronic 
toxidty. 

Human  Health 

kO  •  • 

For  the  —»*"»»"»  protection  of  human 
health  bom  tha  potential  carcinogenic 
'effects  due  to  expoeure  of  chloroform 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambteat  watar  concentration  should 
.be  sera  based  on  tha  non-threshold 
assumption  for  this  chemical.  However, 
aero  bivalhiy  not  be  attainable  at  die 
present  time.  Therefore,  the  levels  which 
may  result  la  incremental  increase  of 
cancer  risk  over  tha  Ufc time  are 
estimated  at  10"  •  ltr*  and  1(T l  The 
-  corresponding  criteria  are  130  ft g/l  .10  . 
ftg/l  and  J019  ftg/l  respectively.  If  tbs 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
exduding  consumption  of  water,  tbs 
levels  are  137  pg/L  137  jig/L  and  1J7 
pg/L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  Judgment  on  an 
"acceptable"  risk  level. 


;  The- available  date  for  chloroalkyl  ~ 

-  others  Indicate  that  acute  toxidty  to 
freshwater  aquatic  life  occurs  at  '* 
concentrations  as  low  as  238.000  jig/1 
and  would  occur  at  tower  ,  _i  * :  .  ■ 
concentrations  among  spades  that  ere  . 
more  sensitive  then  those  tested.  No 
definitive  data  are  available  concerning 
tha  chronic  toxidty  of  chloroalkyl  ethers 
to  sensitive  freshwater  aquatic  Ufa.  • 

Saltwater  Aquatic  Ufa 
No  ealtwater  organisms  have  beau  “• 
tested  with  any  chloroalkyl  ether  aad  no 


and  does  not  represent  an  Agency 
Judgment  on  an  "acceptable"  risk  leveL 
.  -For  tbs  protection  of  human  health 
■  from  the  toxic  properties  of  bis  [2- 
chlo noisopropyl)  ether  ingested  through 
water  and  contaminated  aquatic- 
organisms,  tha  ambient  water  criterion 
Is  de  tarndnad  to  be  34J  ftg/L  .  — ■» 

"v  For  the  protection  of  human  health 
from  the  toxic  properties  of  bis  (2-  ' 

cbloroisopropyi)  ether  ingested  through 
contaminated  aquatic  organisms  alone. 


statement  can  be  made  concerning  acute  tha  ambient  water  criterion  is 


and  chroni&taxidty.  --  V.  _i 

1  "V*  •  *’!  .-**  ?  -J * 

Human  Health  .  .  -  •  ■  .  ;  -  ; 


-  J.  '.  -  determined  to  be  4.30  mg/L 


Human  Health  ;;  .  .  -  *'  Chloroform  v  «  • 

Fur  the  maximum  protection  of  human  '  Freshwater. Aquatic  Ufa 
health  from  the  potential  carcinogenic  V  .  --  • ;  - 

effects  due  to  expoeure  of  bia-  ’  -  The  evaffeble  data  for  choloroform 


(chJoromethyty-sther  through  fag— Mow  '■  _  -  indicate  that  acute  toxidty  to  freshwater 


of  contaminated  water  aad  -  ‘-v 

contaminated  aquatic  organisms.  the 
ambient  water  concantration  should  be' 
'sero  based  ou  the  non-threshold  *  •' 
assumption  for  this  chemical.  However, 
sero  level  may  not  be  attainable  it  die 
present  Mine.  Therefore,  the  levels  which 
may  result  in  incremental  Increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  10"*,  10"*,  and  10"’.  Ths  ' 
corresponding  criteria  are  .038  ng/l 
.0038  ag/L  and  .00038  ng/l  respectively. 


aquatic  Iff*  occurs  at  concentrations  as 
low  js  2&000  fig/l  and  would  occur  at 
lower  concentrations  among  t pedes 
that  are  mere  sensitive  than  ths  three 
tested  species.  Twenfy-sev*n-dsjrLC30 
values  indicate  that  chronic  toxidty 
occurs  at  concentrations  as  low  at  U40 
ftg/l  aad  could  occur  at  lower  - 
concentrations  among  spedes  or  other 
life  stages  that  are  more  sensitive  than  • 
the  earliest  lift  cycle  stage  of  the 
rainbow  trooL 

M-2  5 


2-ChloropbenoI 
Freshwater  Aquatic  Life 

The  availabe  date  for  2-chloropheno! 

<  isdicaje  that  acute  toxidty  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  080  pg/1  and  would  occur  at 
lower  concentrations  among  species 
that  are  more  sensitive  that  those  tested. 
No  definitive  date  are  available 
concerning  die  chronic  toxidty  of  2- 
“  chlorophcnol  to  sensitive  bathwater 
aquatic  life  but  flavor  impairment  occurs 
in  one  spedes  of  fish  at  concentrations 
as  low  as  2.000  Mf/l 

— Saltwater  Aquatic  Life 

No  saltwater  organisms  have  been 
tested  with  2-chlorophenol  and  no 
'statement  can  bo  made  concerning  acute 
and  chronic  toxicity. 

Human  Health ' 

.  Suffident  data  is  not  available  for  2* 
chloropheno!  to  derive  a  level  which 
would  protect  against  ths  potential 
toxidty  of  this  compound.  Using 
available  organoleptic  data,  for 
controlling  undesirable  taste  and  odor 
quality  of  smbisnt  water,  the  estimated 
level  is  0.1  ftg/L  It  should  be  recognized 
tha!  organoleptic  data  as  a  basis  for 
establishing  e  water  qoslity  criteria 
have  limitations  and  hsve  no 


v'.V 
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demonstrated  relationship  to  potential 
■dvvH  human  health  enact*. 


.  Freeh  water  Aquatic  Ufa 

For  total  recoverable  hexavalent  . 
*>»—<«<«  the  criterion  to  protect 
.  freshwater  aquatic  Ufa  a*  derived  using 
.  the  CuideUaea  is-046  pg/I  a*  a  24-hour 
average  end  the  concentration  should 
not  exceed  21  pg/1  at  any  time. 

For  freshwater  aquetto  life  the  • 
concentration  (in  pg/1)  of  total  * 
recoverable  trivalent  chromium  should 
jwt  exceed  the  numerical  value  given  bp 
“e(ljOejln(hardneM})+ 3  44)"  at  any 
time.  For  example,  at  hardnesses  of  SO,  ' 
100  and  200  mg/1  aa  CaCO.  the 
concentration  of  total  recoverable 
trivalent  chromium  should  not  exceed 
2.200.  C70a  and  fcMOjsg/L  respectively, 
at  any  time.  The  available  data  indicate  , 
that  chronic  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  a  44  pg/1  and  would  occur  at  lower 
concentrations  among  spades  that  are 
‘  more  sensitive  than  those  tested. 


Saltwater  AquaticUft  \ 

'  For  total  recoverable  bexa valent 
chromium  the  criterion  to  protect 
saltwater  aquatic  life  as  derived  using 
the  Guidelines  ia  16  pg/1  as  a  24-boor 
average  and  the  concentration  should 
not  exceed  1460  pg/1  at  any  time. .  . 

For  total  recoverable  trivalent 
chromium,  the  availabe  data  indicate  • 
that  ante  toxidty  to  saltwater  aquatic 
life  occurs  at  concentrations  as  low  as 
10300  pg/L  and  would  occur  at  lower 
-concentrations  amoung  spedes  that  are 
more  sensitive  titan  those  tested.  No 
■data  are  available  concerning  the  . 
chronic  toxidty  of  trivalent  chromium  to 
sensitive  saltwater  aquatic  life. .  ,  ;**. , 


Human  Health  ■  •*..*  *  "•'•T'*  r‘-’' 

For  the  protection  of  human  health 
from  the  toxic  properties  of  Chromium 
ID  ingested  through  water  and 
contaminated  aquatic  organisms,  the  '  — 
ambient  water  criterion  la  determined  to 
bel70mg/L  ■“  ~ 

For  the  protection  of  human  health  -  ' 
from  the  toxic  properties  of  Chromium 
D1  ingested  through  contaminated  X'' 
aquatic  organisms  alone,  the  ambient 
water  criterion  is  determined  to  be  3433  •' 
mg/l  ;  •>  ‘ .v.-' 

The  ambient  wateT-qiiality  criterion 
for  total  Chromium  VI  is  recommended  * 
to  be  identical  to  the  existing  drinking 
water  standard  which  ia  SO  pg/L  — 
Analysis  of  the  toxic  effect*  data 
resulted  in  a  calculated  level  which  ia 
protective  of  human  health  against  the 
ingestion  of  contaminated  water  and 
contaminated  aquatic  organisms.  The  ' 


calculated  value  la  comparable  tp  the 
present  standard.  For  this  reason  a 
selective  criterion  based  on  exposure 
solely  from  consumption  of  64  grams  of 
aquatic  organisms  was  not  derived. 


Cl MMMr 


Saltwater  Aquatic  Life 

For  total  wcovarable  copper  the 
criterion  to  protect  saltwater  aquatic  life 
as  darivsd  using  tits  Guide  lines  is  4J) 
pg/1  aa  a  24-bour  avarags  and  tba 
concentration  should  not  txeeed  23  pg/1 
at  any  time  . 


Human  Health 


Sufficient  data  Is  not  available  for  ■- 
copper  to 'derive  a  leva!  which  would 
protect  against  tbs  potential  tcDddty  of 
this  compound.  Using  available  “  *  -  •* 
organoleptic  data,  for  controlling 
undesirable  taste  and  odor  quality  of 
ambient  water,  the  estimated  level  is  1 
mg/L  It  should  be  recognised  that 
organoleptic  data  aa  a  basis  for 
establishing  a  ureter  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
adverse  human  health  effects. 


Cyanide 


Ffeehwoter  Aquatic  life  i  :  ~  *. 

*  •  Ear  fret  cyanide  (sum  of  cyanide  " " 
present  as  HCN  and  CN”.  expressed  as 
CN)  tba  criterion  to  protect  freshwater 
aquatic  life  as  derived  nsinglhe 
Guidelines  is  34  pg/1  as  a  24-hour  '  ’  • 
average  and  the  concentration  should 
not  axcaed  52  pg/1  at  any  time.  _ 


Saltwater  Aquatic  Life  < 

‘  The  available  data  for  free  cyanide 
(sum  of  cyanide  present  as  HCN  and 
CN”.  expressed  as  CN)  Indicate  tba/  -  " 
scale  toxldly  to  saltwater  aquatic  life 
■  occurs  st  concentrations  as  low  as  30 
pg/1  and  would  occur  at  lower  . 
concentrations  among  spedes  that  are 
more  sensitive  than  those  tested.  If  the 
acute-chronic  ratio  for  saltwater 
organisms  is  similar  to  that  for 
freshwater  organisms,  chronic  toxidty 
would  occur  at  concentrations  as  low  as 
to  pg/1  for  the  tested  spedes  and  st 
lower  concentrations  among  spedes 


M-26 


that  an 
tasted. 


sensitive  than  those 


Human  Health 


freshwater  Aquatic  Lift 

For  tqtal  recoverable  copper  the 
criterion  to  protect  freshwater  aquatic 
-lift  aa  derived  using  the  Guidelines  is  64 
pg/1  as  a  34-hour  avenge  and  the 
concentntion  (to  pg/1)  should  not 
axcaed  the  numerical  vahis  given  by  ” 
e(044(to(hardnese)}-143)  at  any  time. 

For  example,  at  hardnesses  of  50,100, 
-and  200  mg/l  CaCO.  the  concentration 
of  total  recoverable  copper  should  not  • 
axcaed  12. 22.  and  43  pg/1  at  any  time. 


The  ambient  water  quality  criterion 
far  cyalDde  is  recommended  to  be 
Identical  to  the  existing  drinking  water 
-  standard  which  Is  200  pg/L  Analysis  of 
ths  toxic  effects  data  resulted  to  a 
calculated  level  which  Is  protective  of 
human  health  against  ths  Ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms.  Ths  calculated  value 
ia  comparable  to  the  present  standard. 
For  this  reason  a  selective  criterion 
based~on  exposure  solely  from 
consumption  of  64  grams  of  aquatic 
organisms  was  not  derived. 


DDT  and  Metabolites 


Fresh  enter  Aquatic  Ufa 
DDT 


.  The  available  data  for  TDE  indicate  ' 
that  Bents  toxicity  to  freshwater  aquatic 
lift  occurs  at  concentrations  as  low  as 
04  pg/1  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the  — 
chronic  toxicity  of  TDE  to  sensitive 
freshwater  aquatic  life. 

DDE 


The  available  data  for  DDE  indicate 
that  acute  toxicity  to  freshwater  aquatic 
life  occurs  at  concentrations  as  low  as 
1460  pg/1  and  would  occur  at  lower 
concentrations  among  species  that  arc 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  of  DDE  to  sensitive 
freshwater  aquatic  life. 


Saltwater  Aquatic  Ufa 
DDT 


For  DDT  and  its  metabolites  the 
criterion  to  protect  saltwater  aquatic  life 
as  derived  using  ths  Guidelines  is  04010 
pg/1  as  a  24-bour  average  and  the 
concentration  should  not  exceed  0.13 
'pg/1  st  any  tim*. 

TOE 


Ths  svaQabis  data  for  TDE  indicate 
that  scuts  toxidty  to  saltwater  aquatic 
lift  occurs  st  concentrations  as  low  as 
34  pg/I  end  would  occur  at  lower 
concentrations  among  spedes  that  are 
more  sensitive  than  those  tested.  No 
data  art  available  concerning  the 


A 


For  DDT  and  Its  metabolites  the 
criterion  to  protect  freshwater  aquatic 
life  as  derived  using  the  Guidelines  is 
04010  pg/1  as  a  24-hour  average  and  the 
concentration  should  not  exceed  1.1  pg/1 
at  any  time. 

TOE 


I 


a 


A 


J: 


V. 
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cfaraoic  toxicity  ofTDl  to  sensitive 
aaltwatar  aquatic  Ufa. 

DDE ' 

Ifea  available  data  for  DDE  indicate 
that  acuta  toxldtyto  aaltwatar  aquatic 
Ufa  occun  at  concentrations  aa  low  aa 

.14  pg/1  and  would  occur  at  lower 
concentrations  among  apaefaa  that  arc 
aaora  sensitive  than  those  tea  tad.  No 
data  arc  available  concerning  the  '•  . 
cfaraoic  toxidty  of  DDE  to  sensitive 
aaltwatar  aquatic  Ufa.  __  % 

Hunan  Health  « 

For  the  maxftmnn  protect! oa  of  human 
health  fa  oca  tha  potential  cardooftnic  V. 

affocta  due  to  exposure  oT  DDT  through- 
ingestion  of  coutaminatad  water  and 
contaminated  aquatic  otyanlams.  tha 
ambient  water  concentration  ahouid  be 
zero  based  on  the  non-threshold  ;  x 
aaaumptlon  far  tbia  cfaaalcaLilowever. 
are  level  may  not  be  attainable  at  die 
present  Therefore,  tha  levels  which 
may  result  in  Incremental  increase  at 
rer«f*r  risk  over  the  lifetime  are 
estimated  at  10* •  i<r«  and  10*’.  The 
corresponding  criteria  are  34  ng/L  324 
ng ft  and  3 024  ng/L  respectively;  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only. ... 
excluding  consumption  of  water,  the  - 

levels  are  34  ng/L  .024  ng/L  and  3024 

-  ng/1,  sespectively.  Other  concentrations-.’' 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The  ? 
risk  estimate  range  is  presentkd  for  *  ; 
information  purposes  and  does  not  .*7* 
reptesent-an  Agency  judgment  of  an  " 
•■acceptable"  risk  leveL  ,  \ 

-Picfalorahensenes  '  ■  '  ” 

,  ••  *  -  n  ■ 

Freshwater  Aquatic  Lift  „  ' 

The  available  data  for,  • 
dichlorobenzenes  indicate  that  acute 
and  chronic  toxicity  to  freshwater  *. 
aquatic  life  occurs  at  concentmtiona  as  _ 
low  as  1320  and  7B3  pg/L  respectively, 
and  would  occur  at  lower  -  .  * 

'concentrations  among  spades  that  an 
more  sensitive  than  those  tested. 

Saltwater  Aquatic  Life  .  ~  ~ 

The  avaffablcdata'for 
dlchl  ora  benzenes  indicate  that  acute 
toxicity  Jo  saltwater  aquatic  life  occurs  - 
at  concentrations  as  low  as  1370  pg/1 
and  would  occur  at  lower  .-  *•  - 
concentrations  among  spades  that  are  •  *  ■ 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
chronic  toxicity  of  di chlorobenzenes  to 
sensitive  saltwater  aquatic  lift.  .  r 

Human  Health 

For  the  protection  of  human  health 
from  the  toxic  properties  of- 
di  chlorobenzenes  (ad  isomers)  ingested 


through  water  and  contaminated  aquatic 
organisms,  the  ambient  water  criterion  - 
b  dafermined  to  be  400  pg/L 

For  the  protection  of  human  health  ' 
from  the  toxic  prapartiss  of . 
dicfalorobenzenes  (all  Isomers)  ingested 
through  contaminated  aquatic  organisms 
alone,  the  ambient  water  criterion  is 
determined  to  be  23  mg/L. 

'  Dichlorobenxidlnes 

Freeh  water  Aquatic  Life 

Ikf  data  b«M  mllibli  for  * 
dlchlorobenzidines  and  freshwater 
organisms  is  limited  to  one  test  on 
.  bioconcentration  of  3.3V  __ 

dichloro  benzidine  and  no  statement  can 
be  made  concerning  acuta  or  chronic 
^toxidty. 

Saltwater  Aquatic  Life  .  '  . 

'.  No  saltwater  organisms  have  been, 
tested  with  any  dichloro benzidine  and 
no  statement  can  be  made  concerning 
acute  or  chronic  toxidty. 

Human  Health 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic  . 

■  affects  due  to  exposure  of  . 
dichloro  benzidine  through  ingestion  of-. 

:  contaminated  water  and  contaminated 
'  aquatic  organisms,  tha  ambient  water  ... 
concentration  ahouid  be  zero  base  on 
the  noa-thretbold  assumption  for  this 
chemical.  However,  zero  level  may  not  - 
;  be  attainable  at  die  present  time. 
Therefore.- the  levels  which  may  result  in 
incremental  increase  of  cancer  risk  over 
ths  hfetime  are  estimated  at  10*',  10*', 
and  10“’.  The  corresponding  criteria  are 
003  pg/l  .0103  pg/L  and  .00103  pg/L 
respectively.  If  the  ebove  estimates  are 
_jnadeior  consumption  of  aquatic  ■ 
organisms  only,  excluding  consumption 
of  water.,  thole  veil  are  304  pg/J.  .0204  , 

-  pg/L  and  30204  pg/L  respectively. 

Other  concentrations  representing 
different  risk  levels  may  be  calculated 

by  use  of  the  Guidelines.  Tbs  risk _ -  . 

estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an  .. 
"acceptable"  risk  leveL 

Dichlocoetbyieoes  —  -  ' 

Freshwater  Aquatic  Life  - 

The  available  data  for  V 
dichloroethyienes  indicate  that  acute 
toxicity  to  freshwater  aquatic  life  occurs 
at  eoneentra  lions  as  low  as  11,600 pg/1 
and  would  occur  at  lower 
concentrations  among  species  that  art  _ 
more  sensitive  than  those  tested.  No 
definitive  data  arc  available  concerning 
the  chronic  toxicity  of  dichlorethylenes 
to  sensitive  freshwater  aquatic  life. 


Saltwater  Aquatic  Life 

The  available  data  for 
dlchloruthytenes  indicate  that  acute 
toxicity  to  saltwater  aquatic  life  occur 
’  at  concentrations  as  low  aa  224.080  pg, 
and  would  occur  at  lower 
concentrations  among  species  that  are 

■  more  sensitive  titan  those  tested.  No 
data  are  available  concerning  the 
chronic  toxidty  dichloroethyienes  to 

-*  sensitive  saltwater  aqeatic  life. 

Human  Health 

For  the  maximum  protection  of  hnme 
•  health  from  tha  potential  carcinogenic 
effects  due  to  exposure  of 
Ll-dichloroethyiane  through  ingestion  < 
contaminated  water  and  contaminated 
■  aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
tha  non-threshold  assumption  for  this 
chemical.  However,  tern  level  may  hot 
,  be  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  L 
incremental  increase  of  cancer  risk  ovei 
the  lifetime  are  estimated  at  ltT*.  10"*, 
and  10"’.  Tha  corresponding  criteria  are 
33  pg/1,' 333  pg/L  and  3033  pg/L 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
.  organisms  only,  excluding  consumption 
of  water.,  the  levels  ere  183  pg/L  133 
pg/L  and  .183  pg/L  respectively.  Other 
:  concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
.  is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
'judgment  on  an  "acceptable"  risk  leveL 

Using  the  present  guidelines,  a 
'  satisfactory  criterion  cannot  be  derived 
-at  this  time  due  to  the  insufficency  in  the 
available  data  for  1.2-dichloroethylene. 

2.4-Dichlorophenol  .  . 

Freshwater  Aquatic  Life 

The  available  data  for  2.4- 
dichlorophenol  indicate  that  acute  and 
chronic  toxicity  to  freshwater  aquatic 
life  occurs  at  concentrations  as  low  as 
2320  and  363  pg/L  respectively,  and 
would  occur  it  lower  concentrations 
aaong  species  that  are  more  sensitive 
that  those  tested.  Mortality  to  early  life 
stages  at  one  species  of  fish  occurs  at 

■  concentrations  as  low  as  70  pg/L 

Saltwater  Aquatic  Life 

-  -Only  one  test  bee  been  conducted 
with  saltwater  organisms  on  2.4- 
dichlorophenol  and  no  statement  can  be 
made  concerning  acute  or  chronic 
toxicity. 

Human  Health 

For  comparison  purposes,  two 
spproaches  were  used  to  derive 
criterion  levels  lot  2.4-dichloropbenol- 
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Iwd  mi  Svallabls  toxicity  dels.  for  tha  . 

K faction  of  public  health,  tha  derived 
tl  la  3 lOQ  mg/L  Using  available 
organoleptic  data,  ter  controlling 
undesirable  taata  aad  odor  quality  of 
ambieat  water,  tha  estimated  lava!  la  03 
pg/L  Itabould  be  recognized  that 
organoleptic  data  aa  a  baaia  tor 
eatabUstdaf  a  water 'quality  criteria 
have  limitations  aad  have  no 
demonstrated  relationship  to  potential 
advene  human  health  affects. 


Dtchlofopropaaes/Dichlofopfopeoea 
Fraahwater  Aquatic  Ufa  . ' •* 


The  available  data  for 
dichloropropanaa  Indicate  that  acuta 
■nd  chronic  toxidty  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  23  .000  and  WOO  pg/l 
respectively,  and  would  occur  at  lower 
concentrations  among  spades  that  an 
more  sensitive  than  those  tested. 

The  available  data  for 
dichloropropenes  indicate  that  acute 
and  chronic  toxicity  to  freshwater  . 
aquatic  life  occurs  at  concentrations  as 
low  at  6.000  and  244  pg/l  respectively, 
and  would  occur  at  lower 
concentrations  among  species  that  an 
more  sensitive  than  those  tested. 


Saltwater  Aquatic  Ufa  ■ 


—  -a.  '  *-  ■ 


The  available  date  for  ‘  -  *T'." 
dichloropropenes  indicate  that  acute 
and  chronic  toxicity  to  saltwater  aquatic 
Ufa  occurs  at  concentrations  as  low  as 
10^00  and  3.040  pg/l  respectively,  and  ■ 
would  occur  at  lower  concentrations 
among  species  that  an  more  sensitive 
Jhan  those  tested.  .... V  , \ 
The  available  date  far  :  -  *•'  : 

dichloropropenes  indicate  that  acute 
toxidty  to  saltwater  aquatic  Ufa  occurs  - 
at  concentrations  as  low  a  as  790  pg/l 
and  would  occur  at  lower  .  -• 

concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
data  ere  available  concerning  the 
chronic  toxfdty  of  dichloropropenes  to 
sensitive  saltwater  aquatic  life.  . 


Human  Haalth 


Using  the  pnsent  guidelines,  a 1  '  " 
aatisfactory  criterion  cannot  be  derived 
at  this  time  doe  to  the  iasuffidency  in 
the  available  date  for  dichloropropanaa. 

For  tha  protection  of  human  health 
from  the  toxic  properties  of  •  — • 

dichloropropenes  ingested  through 
water  and  contaminated  aquatic 
organisms,  tha  ambient  water  criterion 
ia  determined  to  be  67  pg/l 
For  tha  protecUen  of  human  haalth 
from  the  toxic  properties  of 
dichloropropenes  Ingested  through 
contaminated  aquatic  organisms  alone.  ■ 


the  ambient  water  criterion  is 
determined  to  be  14.1  mg/L 


2,4.  Dimathylphaaol 


Fraahwater  Aquatic  Ufa 

This  available  date  for  2.4* 
dimathylphanol  Indicate  that  acuta 
toxidty  to  freshwater  aquatic  Ufa  occurs 
at  concentrations  as  low  as  pg/1 
and  would  occur  at  lower 
concentrations  among  spades  that  are 
more  sensitive  than  those  tasted.  No 
date  are  available  concerning  the 
chronic  toxidty  of  dimethylpbenol  to  - 
sensitive  freshwater  aquatic  Ufa. 


Saltamter  Aquatic  Ufa 

No  saltwater  organisms  have  been 
tasted  with  2.4-dimethylphenoI  and  no 
statement  can  be  made  concerning  acute 
and  chronic  toxidty.  -  . 

Human  Haalth  “  " 


Suffidfat  data  are  not  available  for 
2^-dimethylphenol  to  derive  a  level 
which  would  protect  against  tha 
potential  toxidty  of  this  Compound- 
Using  available  organoleptic  data,  for 
controlling  undertirable  testa  and  odor 
quality  of  ambient  water,  the  estimated 
level  is  400  ug/L  It  should  be  recognized 
that  organoleptic  date  aa  a  basis  for 
establishing  a  water  quality  criteria 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
advene  human  health  effects.  . 


2.4-Dinitzo  toluene 

Fraahwater  Aquatic  Ufa 

The  available  data  for  2,4-  -  ~ 

'diaitrotoluena  indicate  that  acute  and' 
chronic  toxidty  to  freshwater  aquatic 
Ufa  occurs  at  concentrations  as  low  as 
930  and  230  pg/L  respectively,  and  ' 
would  occur  at  lower  concentrations 
among  spades  that  are  more  sensitive 
than  those  tested.  -r. 


.Saltwater  Aquatic  Ufa 


~  -  Tha  available  date  for  2.4- 
dinitro toluenes  indicate  that  acute  •— 

.  toxidty  to  saltwater  aquatic  lift  occurs 
at  concentrations  as  low  as  590  pg/1  and 
would  occur  at  lower  concentrations 
among  spades  that  an  more  sensitive 
than  those  tested.  No  data  are  available 
concerning  tha  chronic  toxidty  of  2,4- 
dinitrotoluenes  to  sensitive  saltwater 
aquatic  life  but  a  decrease  in  algal  call 
numbers  occurs  at  concentrations  as 
low  as  970pg/l 

Human  Haalth  - 


For  tha  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  2.4* 
diaitrotolucne  through  ingestion  of 
contaminated  water  and  contaminated 


aquatic  organisms,  9m  ambient  water 
concentration  should  be  zero  based  on 
the  non* threshold  — * mption  for  this 
cfretnicaL  However,  zero  level  may  not 
bn  attainable  at  tbt  present  time. 
Therefore,  tha  levels  which  may  result  it 
Incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  vr\ ltr*. 
and  ltr*.  The  corresponding  criteria  are 
u  pg/L  an  pg/1  and  turn  pg/l 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
•  paganisms  only,  excluding  consumption 
of  water,  tha  levels  are  91  pg/l  9.1  pg/l 
•nd  091  pg/L  respectively.  Other 
cone  ■Titrations  representing  different 
riak  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  riak  estimate  range 
ia  presented  for  information  purposes 
and  does  not  represent  an  Agency 
Judgment  on  an  “acceptable"  risk  leveL 


! 


1 


I 


14-Diphenylhydrazhte 


Fraahwater  Aquatic  Ufa 

The  available  date  for  u- 
dipbenylhydrazine  indicate  that  acute 
toxidty  to  freshwater  aquatic  life  occurs 
at  concentrations  as  low  at  270  pg/1  and 
would  occur  at  lower  concentrations 
among  species  that  are  more  sensitive 
than  those  tested.  No  date  are  available 
concerning  the  chronic  toxidty  of  1.2- 
diphenylhydrazine  to  sensitive 
freshwater  aquatic  life. 

Saltwater  Aquatic  Ufa 

No  aaltwater  organisms  have  been 
tested  with  1.2-diphenylhydrsrine  and 
no  statement  can  be  made  concerning 
acute  and  chronic  toxidty. 

Human  Haalth 


i 


V 


a 


For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  UZ- 
diphenylhydrazine  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
the  non-threshold  assumption  for  this 
chemlcaL  However,  zero  level  may  not 
be  attainable  st  the  present  time. 
Therefore,  the  levels  which  may  result  ir 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  st  ltr*.  io~* 
-and  ltT*.  The  corresponding  criteria  are 
422  ag/L  42  ng/l  and  4  ng/l  . 
respectively.  If  the  above  estimates  are 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  ere  5.6  pg/l  056 
pg/L  and  0056  pg/L  respectively. 

Other  concentrations  representing 
different  risk  levels  may  be  calculated 
by  use  of  the  Guidelines.  The  risk 
estimate  range  is  presented  for 
information  purpose*  and  does  not 
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i  A|*ncy  Judgment  on  an 
"acceptable”  risk  levsL  ..  .  .  . 


aquatic  Ilf*  ocean  at  concentration*  m 
low  a*  92.000  pg/1  and  would  occur  at' 
lower  concentration*  among  *pede* 
that  are  more  sensitive  than  tho*e 
tested.  No  definitive  data  are  available 
{ftnff»min|  the  chronic  toxicity  of 
.ethylbenzene  to  sensitive  freshwater 
aquatic  life.'  •’ 


Freshwater  Aquatic  Lift  1  -  '  . !  _J  \ 

Foe  eodoeulfan  the*  criterion  to  protect 
freshwater  aquatic  life  a*  derived  using 
the  Cutdellnea  iaUOSS  pg/1  a*  a  24-hour 

average  and  the  concentration  ahould  ,  -Saltwater  Aquatic Ufe  - 
not  exceed  &22  pg/1  at  any  ttaa. 

Saltwater  Aquatic  life 
fat  endoeulfan  the  criterion  to  protect 
eal heater  aquatic  Ufa  as  derived  using 
the  Guidelines  Is  00087  pg/1  as  a  24-  . 

hoar  average  and  the  concentration 
ahould  not  exceed  0084  pg/1  at  any 


Human  Health 


The  available  data  for  ethytbenzene 
indicate  that  acute  toxicity  to  saltwater 
aquatic  Ufa  occurs  at  concentrations  as 
low  as  430  pg/1  and  would  occur  at  > .  • 
lower  concentrations  among  species 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concerning 
the  chronic  toxidty  of  ethylbenzene  to 
sensitise  saltwater  aquatic  life. 


For  the  protection  of  human  health 
from  the  toxic  properties  of  endosulfan  » 
ingested  through  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  criterion  is  determined  to 
be 74 pg/L  ' '  ‘  . 

For  the  protection  of  human  health 
from  tiie  toxic  properties  of  endosulfan  “  ; 
Ingested  through  contaminated  aquatic  - 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  130  pg/L  "f1 

—  ^  '» ^0*.  '•  .  j '  •"* »  V  •  ^  .** 

Endrin  •. 

Fraahwater  Aquatic  Ufa *'.■  ^  JT'J 
‘  For  endrin  the  criterion  to  protect  ' 
freshwater  aquaticlife  as  derived  using  - 
the  Guidelines  la  00023  pg/1  as  a  24- 
hour  average  and  the  concentration 
ahould  pot  exceed  0.18  pg/1  at  any  timfc. 

Saltwater  Aquatic  Ufa  *  ♦".r 

For  endrin  the  criterion  to  protect  .v‘ 
saltwater  aquatic  life  as  derived  using  ^ 
the  Guidelines  is  (UJ023  pg/1  as  a  24-  ' 

hour  average  and  the  concentration  - 
should  not  exceed  0037  |»g/I  at  any  ' 


*  Human  Health 


For  the  protection  of  human  health 
from  the  toxic  properties  of 
ethylbenzene  ingested  through  wster 
and  contaminated  aquatic  organisms, 
the  ambient  water  criterion  Is 
determined  to  be  1.4  mg/L  i 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
athytbanzane  Ingested  through 
contaminated  aquatic  organisms  alone, 
the  ambient  water  criterion  is 
determined  to  be  3J8  mg/L 

Fluoranthene  -  .  •  /  -  - 

-  .  **  r '  «*,  ^ 

Freshwater  Aquatic  Ufe  ' 

.  The  available  data  for  fluoranthene 
indicate  that  acute  toxicity  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as  3860  pg/1  and  would  occur  at 
lower  concentrations  among  species 
'  that  are  mors  sensitive  than  those 
tasted.  No  data  ere  evallable  concerning 
!  the  chronic  toxicity  of  fluoranthene  to 
sensitive  freshwater  aquatic  life. 


Human  Health  ;  t 

The  ambient  water  qneMty  criterion  ^- 
for  endrin  Is  recommended  to  be  ~ 
Identical  to  the  existing  drinking  water 
staadard  which  is  lpg/L  Analysis  of  the 
ksdc  effects  data  resulted  in  a  * 
calculated  lev*]  which  is  protective  of  ~r, 
human  health  against  the  ingestion  of  : 
contaminated  water  and  contaminated-  * 
aquatic  organisms.  The  calculated  value  ' 
is  comparable  to  the  present  standard. 

For  this  reason  a  selective  criterion  ' 
based  on  expoeurt  solely  from 
consumption  of  8.3  grains  of  aquatic  " 
organisms  was  not  derived.  **". 

Ethylbenzene .  .  ..  v  ,  . 

Freshwater  Aquatic  Ufa 

The  available  data  for  ethylbenzene 
indicate  that  acute  toxidty  to  freshwater 


Saltwater  Aquatic  Ufa ' 


The  svailabla  data  for  fluoranthene 
indicate  that  acute  and  chronic  toxidty 
'to  saltwater  aquatic  life  occur  at  • 
concentrations  as  low  as  40  and  10  pg/L 
respectively,  and  would  occur  at  lower 
concentrations  among  species  that  are  ' 
mors  sensitive  than  those  tested-  - 

Human Health  .  j\. 

For  the  protection  of  human  health 
from  tha  toxic  properties  of  fluoranthene 
ingested  through  wster  end 
contaminated  aquatic  organisms,  the 
.ambient  water  criterion  is  dttasninsd  to 
be  42  pg/L 

For  the  protection  of  human  health 
from  the  toxic  properties  of  fluorsnthens 
ingested  through  contaminated  squatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  54  pg/1. 


Hal  oath  era 

Freshwater  Aquatic  Ufe  <- 

Tha  available  data  for  haloether* 
Indicate  that  acute  and  chronic  toxidty  * 
to  freshwater  aquatic  life  occur  at  . 
concentrations  as  low  as  360  and  122 
ug/L  respectively,  and  would  occur  at 
lower  concentrations  among  spades 
that  are  more  sensitive  than  those 
tested. 

Saltwater  Aquatic  Ufk 

No  saltwater  organisms  have  been 
tested  with  any  haloether  and  no 
.statement  can  be  made  concerning  acute 
or  chronic  toxidty. 

Human  Health  ■  . 

v  Using  the  present  guidelines.  ■ 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  the  inauffldency'In 
.  the  available  data  for  h  aloe  then. 

Halomathanea 
Freshwater  Aquatic  Ufe 

Tha  available  data  for  halomethanes 
indicate  that  acute  toxidty  to  freshwater 
,  aquatic  life  occurs  at  concentrations  as 
.  low  as  11 JOOO  pg/1  and  would  occur  at 
lower  concentrations  among  spedes  * 
that  are  more  sensitive  than  those 
tested.  No  data  are  available  concerning 
the  chronic  toxidty  of  halomethanes  to 
sensitive  freshwater  aquatic  life.  ** 

Saltwater  Aquatic  Ufe 

The  available  data  for  halomethanes 
indicate  that  acute  and  chronic  toxicity 
to  saltwater  aquatic  Ufe  occur  at 
concentrations  as  low  as  12.000  and 
6.400  pg/L  respectively,  and  would  - 
occur  at  lower  concentrations  among 
species  that  are  more  sensitive  than 
those  tested.  A  decrease  in  algal  cell 
.  numbers  occurs  at  concentrations  as 
low  as  11.500  pg/L 

•  Human  Health . 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effect*  due  to  exposure  of 
chloromethane.  brornoraethane. 
dichloromethane. 
bromodi  chloromethane, 
tribromomethane. 
dichlorodifluoromethane. 
trichlorofluorome thane,  or  combination- 
of  theae  chemicals  through  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  zero  based  on 
tha  non-threshold  assumption  for  this 
chemical.  However,  zero  level  may  not 
be  attainable  at  the  present  time. 
Therefore, -the  levels  which  may  result 
incremental  increase  of  cancer  risk,  ov 
the  lifetimes  are  estimated  at  10*'.  10* 
and  10* The  corresponding  criteria  si 
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1 A  pg/L  019  (igA  «nd  0019  pg/1 
respectively.  If  the  ebova  estimates  in 
made  for  oonau&ptian  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  157  pg/l  15.7 
pg/L  and  1.57  |tg/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 
the  Guidelines.  The  risk  estimate  range 
is  presented  for  information  purposes  ' 

.  end  does  not  represent  an  Agency 
Judgment  on  an  “acceptable*  risk  level 

— Heptechlor 

Freshwater AquoticUfe  .  , 

For  heptachlor  the  criterion  to  protect 
freshwater  aquatic  life  as  derived  using 
the  Guidelines  is  041030  pg/1  as  s  24- 
hour  average  end  the  concentration  _ 
.should  not  exceed  (152  pg/l_at  any  time. 

.Saltwater  Aquatic  Lift 

For  heptechlor  the  criterion  to  protect 
saltwater  aquatic  life  as  derived  using 
the  Guidelines  Is  0.0830  pg/1  as  a  24» 
hour  average  end  the  concentration 

-  should  not  exceed  0.053  pg/1  at  any  "  . 

‘  time.  *  >  \  '  ’• 

Human  Health  '  ,v 

For  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic  ^ 
*  effects  due  to  exposure  of  heptechlor  1 
.  through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms. 
the  ambient  water  concentration  should 
ba  zero  based  on  the  non-threshold 
'assumption  lor  this  chemical  However, 
zero  level  may  not  be  attainable  at  the 

-  present  time.  Therefore,  the  levels  which 
may  remit  in  Incremental  increase  of  , 
cancer  risk,  over  the  lifetimes  are  .  ~ 
‘estimated  at  ltT*.  3 O'*,  end  l(TT.Ths  -  v 
corresponding  crtteris  are  Z7»  ng/l  30 

—ng/l  and  iBSug/l  respectively. 4/  the  - 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only,' 
excluding  consumption  of  water,  the 
levels  are  2A5  ng/l  3B  ng/l  and  JD29 
ng/l  respectively.  Other "’.I  '  \ 
concentrations  representing  different 
'  risk  levels  may  be  calculated  by  use  of 
tha  Guidelines.  The  risk  sstima  te  range  - 
is  presented  for  information  purposes  ?- 
end  does  not  represent  an  Agency 
Judgment  on  an  “acceptable"  risk  JeveL  - 

Haxachlorobutedian*  ■  -  -•*■»*  ■  ■  -  - 
.  -  V.  “ 

Freshwater  AqoaticJJfe, 

The  available  date  far 
hcxachlorobutadiene  indicats  (hat  acuta 
end  chronic/toxidty  to  freshwater  . 
aquatic  Hfe  occur  at  concentrations  as 
low  as  90  and  9.3  pg/L  respectively,  and 
would  occur  at  lower  concentrations 
among  species  that  ere  more  sensitive 
than  those  tested.  .  . 


Saltwater  Aquatic 

Tha  available  dele  for 
hexachlorobotadiena  in  dicats  that  acute 
toxicity  to  saltwater  aquatic  lift  occurs 
at  concentrations  as  towns  52  pg/1  and 
would  occur  at  lower  concentrations 
.  among  spades  that  are  more  sensitive  ‘ 
that  those  tested.  No  data  are  available 
concerning  the  chronic  toxicity  of  . 
hexachlorobuta diene  to  sensitive 

-  saltwater  aquatic  life  '  ..  4  -  ' 

Human  Health  *r'  '  -  '  "  • 

•  Tor  tbs  maximum  protection  of  human 
'health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  - 
.hexachlorobutadiene  through  ingestion 
of  contaminated  water  and  ' 
oontaminatad  aquatic  organisms,  the 
-ambient  water  concentration  should  be 

•  zero  based  on  the  non-threshold 
assumption  for  this  chemical.  However, 
zero  level  may  not  be.  attainable  at  the 
present  time.  Therefore,  the  levels  which 

.  may  result  In  Incremental  increase  of 
cancer  risk,  over  the  lifetimes jire 
’  estimated  at  10* *.  10~*.  and  l(r  l  The 
corresponding  criteria  are  4.47  ug/L  0.45 
pg/L  and  0.015  pg/l  respectively.  U  the 
/  above  estimates  are  made  for 

•  consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  ere  500  pg/L  60  pg/L  and  5  pg/1 
respectively.  Other  concentrations 

-  representing  different  risk  levels  may  be 
calculated  by  use  oftbe  Guidelines.  The' 
risk  estimate  range  is  presented  for 

„  information  purposes  and  does  not 
represen  t  an  Agency  judgment  on  an 
.“acceptable"  risk  level 

0  -  •  y 

_ Hexechloracydohexene  - 

-  -  lindane'  » •  1  y.  .....  , 

Freshwater  Aquatic  Life 

For  Lindane  die  criterion  to  protect 
'  freshwater  aquatic  life  as  derived  using  ~ 
the  Guidelines  is  0.000  pg/1  n  a  24-hour 
average  and  the  concentration  should 
not  exceed  2.0  pg/1  st  any  time. 

.  Saltwater  Aquatic  Life  r  •  - 

For  saltwater  aquatic  life  (he 
concentration  of  lindane  should  not  ' 
exceed  0.15  pg/1  at  any  time.  No  data  - 
are  available  concerning  the  ehnftiie 
’  toxtdtj  of  lindane  to  sensitive  saltwater 
aquatic  Hfe.  .  r.-j-  .  ^  * 

bhc  '  •  -  S"*  -V  .  * 

Freshwater  Aquatic  Life 

lbs  available  date  for  e  mixture  at 
isomers  of  BHC  indicate  that  acute 
toxicity  to  freshwater  aquatic  life  occurs 
at  concentrations  as  low  as  100  pg/1  end 
would  occur  at  lower  concentrations 
among  species  that  ere  more  sensitive 
than  those  tested.  No  date  are  available 

M-  3  0 


concerning  the  chronic  toxidtyofa 
mixture  of  isomers  of  BHC  to  sensitive 
freshwater  aquatic  life. 

Saltwater  Aquatic  Life 


The  available  date  for  e 
isonun  of  BHC  indicate  that  scute  * 

toxicity  to  saltwater  aquatic  life  ocean  \ 
at  concentrations  as  low  as  054  pg/1 
and  would  occur  at  lower 
'  concentrations  among  species  tiwl  ere 
.more  sensitive  than  those  tested. No 
data  are  available  "wrwiwg  the 
011X0010  toxicity  of  a  mixture  of  isomers 
of  BHC  to  sensitive  saltwater  aquatic 
life.  '  - 

Human  Health 


Fat  thi  maximum  protection  of  hum  si 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  alpha-HCH' 
through  ingestion  of  contaminated  wate. 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threshold 
assumption  far  this  chemical  However. 
-  zero  level  may  not  be  attainable  at  the 
'  present  time.  Therefore,  the  levels  whid 
may  result  in  incremental  increase  of 
cancer  risk,  over  the  lifetimes  ere 
estimated  at  10~*. HT*.  and  10*'.  The 
corresponding  criteria  are  92  ng/L  03 
ng/l  end  .92ng/L  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  conaumption  of  water,  the 
levels  are  310  ng/l  314)  ng/L  and  3.1 
ng/l  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  on 
“acceptable"  risk  IrreL 
Forth*  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  of  beta-HCH 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  concentration  should 
be  zero  based  on  the  non-threshold 
assumption  for  this  chemical.  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
msy  result  in  incremental  increase  of 
cancer  risk,  over  tbs  lifetimes  are 
estimated  at  HT*.  HT*.  and  HT’.  The 
corresponding  criteria  are  183  ng/L  15-3 
ng/l  and  l  A3  ng/l  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  equstic  organisms  only. 
nrhiAhtg  consumption  of  water,  the 
levels  are  $47  ng/l  H3  ng/l  and  5.47 
ng/l  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  the  Guidelines.  The 
risk  estimate  range  Is  presented  for 
information  purposes  and  does  not 


I 
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rapmsat  aa  Agency  lodgment  on  an 
"acceptable”  Halt  leveL 

For  the  Budmim  pro  taction  of  Iran  an 
health  from  tba  potential  carcinogenic 
affacta  do*  to  exposure  of  tach-HCH 
through  Ingestion  of  oontaminatad  water 
-and  contaminated  aquatic  organism*, 
the  ambient  water  concentre  tionahoold 
ba  taro  based  on  the  non-threshold 
assumption  for  this  chemicaL  However, 
aero  level  may  not  ba  attainable  at  the  - 
present  time.  Therefore,  die  levels  which 
may  result  in  Incremental  inoeaee  of 
cancer  risk,  over  the  lifetime  r  are  ^  - 

estimated  at  NT*,  ltr*.  and  HT*.  The  * 
comepondihg  criteria  are  123  ng/L  1U 
ng/L  and  1.23  ng/L  respectively.  If  the 
above  estimataa  are  made  for 
consumption  of-aqnatic  organisms  only,  - 
excluding  consumption  of  water,  the 
levels  are  414  ng/L  41.4  ng/L  and  424  - 

ng/L  respectively.  Other  concentrations 
representing  different  risk  levels  may  be  , 
calculated  by  use  of  the  Guidelines.  The"  * 

*  risk  estimate  range  Is  presented  tor 
information  purposes  and  does  not 
represent  an  Agency  judgment  on  an. 
"acceptable”  risk  leveL 

For  the  maximum  protection  of  human  ' 
health  from  the  potential  carcinogenic 
affects  due  to  exposure  of  gamma-HCH 
through  ingestion  of  contaminated  water 
and  contaminated  aquatic organisms, r 
the  ambient  water  concentrations 
should  be  zero  based  on  the  non-  ?  ~ 
threshold  assumption  for  this  chemical." 
However,  zero  level  may  not  be  ? 

•  attainaUe-at  the  present  time,  \- 

Thereforv.  the  levels  which  may  result  in 
incremental  increase  of  cancer  risk  over 
the  lifetime  are  estimated  at  ltr*.  10~*.  ... . 
and  NT’.  The  corresponding  criteria  are  ■ 
186  ng/L  146  ng/L  and  UB  ng/L 

'respectively.  If  the  above  estimates  are  -  . 
nude  for  consumption  of  aquatic  7 
organisms  only,  excluding  consumption  .v. 
of  water,  the  levels  are  82S  dg/L  625  \ 

ng/L  6-23  ng/L  respectively.  Other .  •  •-  .<?* 
concentrsUonsrepresenting-dlffereat  ! 

risk  levels  may  be  calculated  by  use  of  >  __ 
the  Guidelines.  The  risk  estimate  range- 
Is  presented  for  information  purposes  :r 
and  does  not  represent  an  Agency  -  / 

Judgment  on  aa  "acceptable"  risk  leveL  __ 

Using  the  present  guidelines,  a  -  . 
aatlafactory  criterion  cannot  be  derived 
at  this  time  due  to  the  Insufficiency  fax  , 
.the  available data'far  delte-HCH-,.,. :  v—  * 

Using  the  present  guidelines,  a  *-  • 
satisfactory  critarion  cannot  be  derived 
at  this  time  due  to  the  insufficiency  in  «. 
the  available  data  for  epcUon-HOL  -  7 

Freshwater  Aquatic  Life  .  . 

The  available  data  for  ^ 

hcxachlorocydopenudiene  indicate  that 
acute  and  chronic  toxicity  to  freshwater 


aquatic  life  occurs  at  concentrations  as 
low  as  7 JO  and  62  pg/L  respectively,  and 
a  would  occur  at  lower  concentrations 
among  spades  that  era  more  sensitive 
.  than  those  tested. 

r.  Saltwater  Aquatic  Ufa 

[  .  The  available  data  to  . 

haxachlorocyclopentsdiens  Indicate  that 
scuts  toxidty  to  saltwater  aquatic  life 
qccurs  at  concentrations  as  low  as  7 JO 
h  pg/1  and  would  occur  at  lower 
■  .  concentrations  among  spades  that  are 

-  more  sensitive  then  those  tested.  No 
date  are  available  concerning  the 
.chronic  toxldty  of  -  zz  •  •  '**  1 
hexe  chi  orocy  cl  open  ta  diene  to  eenaithra 

. saltwater  aquadc  life.  '  .  „ 

•:  \  - 

‘  Human  Health  -■ ■ .* 

For  comparison  purposes,  two 
approaches  war*  used  to  derive 
criterion  levels  for 

-  •hexachlorocyclopentadlcne. Based  on 
.  available  toxldty  data,  for  the 

protection  of  public  health,  the  derived 
.  level  is  200  pg/L  Using  available  ' 

.  *  organoleptic  data,  for  controlling 

-  •!  andeaireole' teste  end  odor  quality  of 

ambient  water,  the  es  time  ted  level  ie  12) 
pg/L  It  should  be  recognized  that 
-  organoleptic  data  as  abasia  for-  ■ 

,  establishing  a  water  quality  criterion  . 

V  .  have  limitations  and  have  ad  .  v  •  *  V  - 
demonstrated  relationship  to  potential  ' 
}-  advene  human  health  affects. .  __ ; 

-Isophorone  ?-  £  :.~»Y  •  ~  •_ 

’**'  Freshwater  Aquatic  Ufa  . 

1  -  '  •  *•  'w-  •  ,  • 

■  The  available  data  for  isophorone 
. .  indicate  diet  acuta  toxldty  to  freshwater' 

|  '  aquatic  life  oenrs  at  concentrations  as 
_  low  m  117,000  pg/l  and  would  occur  at 
-.  tower  concentrations  among  spedee 
'  that  ere  more  sensitive  than  those  - 
tested  No  data  art  available  concerning  . 

-  the  chronic  toxldty  of  isophorone  to 
'^''  sensitive  freshwater  aquatic  lift.  .. 


ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
"critarion  is  determined  to  be  320  mg/L 


Saltwater  Aquatic  Ufa  '  ' (v.  ’• '  »  •**. 

* .  The  available  data  for  Isophorone  'f  ■■ 
Indicate  that  acute  toxldty  to  saltwater 
aquatic  Ilfs  occurs  at  concentrations  as- 
low  a*  12300  pg/1  end  would  occur  at  ; 
lower  concentre  dons  among  spedes  ? 
that  are  more  sensitive  then  those 
tasted  No  data  art  available  coocAning 
.thfcchronic  toxidty  of  Isophorone  to 
eandtive  saltwater  eqoatic  life. 

Human  Health 

For' the  protection  of  human  health 
from' the  toxic  properties  of  isophorone 
ingested  through  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  aiterion  Is  determined  to 
be  32  mg/L  » 

For  the  protection  of  human  health 
from  the  toxic  properties  of  isophorone 

‘  M-  3 1 


Freshwater  Aquatic  Life 
~  For  total  recoverable  lead  the 
criterion  (In  pg/l)  to  protect  freshwater 
aquatic  Ufa  aa  derive!  using  the 
Guidelines  is  the  numerical  value  given 
by  e{2-3S(ln(hardnMs}]-0.46)  as  a  24- 
'  hour  average  and  the  concentration  (to 
Mg/1)  should  not  exceed  the  numerical 
'  value  given  by  e(122(ln(hardness))-0.47] 
atony  time.  For  example,  at  hardnesses 
of  SO.  10a  and  200  mg/1  as  CaCO*  the 
criteria  ere  075. 3JL  and  20  pg/L 
respectively,  es  24-hour  averages,  and 
the  concentrations  should  not  exceed  74 
270,  and  400  pg/L  respectively,  at  any 

•  timeu\ 

Saltwater  Aquatic  Ufa 

.  The  available  data  for  total 
recoverable  lead  indicate  that  acute  end 
chronic  toxidty  to  saltwater  aquatic  life 
occur  at  concentrations  as  low  as  666 
and  23  pg/L  respectively,  and  would 
occur  at  tower  concentrations  among 
spedes  that  are  more  sensitive  then 
-those  tested.  -  ,  • 

,  Human  Health 

The  ambient  water  quality  criterion 
for  lead  is  recommended  to  be  identical 
to  the  existing  drinking  water  standard  ' 

*  which  is  50  pg/L  Analysis  of  the  toxic 
effects  data  resulted  in  a  calculated 

-  level  which  is  protective  to  human 
health  against  tbs  ingestion  of 
contaminated  water  and  contaminated 
aquatic  organisms.  The  calculated  value 
is  comparable  to  the  present  standard. 
For  this  reason  a  selective  criterion 

-  based  on  exposure  solely  bum 

'  consumption  of  63  grams  of  aquatic 
organisms  wee  not  derived. 

Mercury  - 

Freshwater  Aquatic  Life . 

For  total  recoverable  mercury -the 
.  criterion  to  protect  freshwater  aquatic 
life  aa  derived  using  the  Guidelines  is 
0.00057  pg/]  as  e  24-hour  average  and 
the  concentration  should  not  exceed 
(20017  pg/1  at  any  time. 

Saltwater  Aquatic  Life  •  • 

For  total  recoverable  mercury  the 
criterion  to  protect  saltwater  aquatic  life 
aa  derived  using  the  Guidelines  is  02225 
pg/1  es  a  24-hour  average  and  the 
concentration  should  not  exceed  3.7  pg/1 
at  any  time. 

Human  Health  .  . 

For  the  protection  of  human  health 
from  the  toxic  properties  of  mercury 
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facetted  through  water  end 

*  contaminated  aquatic  orcantama.  the 

•  ambient  water  criterion  is  determined  to 

be  144  n#/L  „ 

For  the  protection  of  buman  health 
.from  the  toxic  properties  of  mercury 
ingested  through  contaminated  aquatic 
organism*  alone,  the  ambient  water 
criterion  is  determined  to  be  146  ng/L  - 

‘  Note—' These  values  tadude  the  ' 
consumption  of  bathwater,  astuarlns.  end' ' 
■arise (pedes.  -  r  • 

Naphthalene 

Fbeehwater  Aquatic  Life  t  v/Uj-  \ 

The  available  data  to  naphthalene  *  ' 
indicate  that  acute  and  chronic  toiddty  • 
to  freshwater  aquatic  lift  occur  at  _ 
concentrations  as  low  at  Z300  and  420 
ng/L  respectively,  and  woolttaccur  at  * 
lower  concentrations  among  spades 
that  are  more  sensitive  then  those  • 
tested.  _  .  .  .  ;•  ,r 

Saltwater  Aquatic  Life  »:• 


Human  Health  , 

Tor  the  protection  of  human  health 
from  the  toxic  properties  of  nickel 
ingested  through  water  and 
contaminated  aquatic  organisms,  the 
ambient  setter  criterion  is  determined  to 
*bo  124  pg/L 

•  For  the  protection  of  human  health 
from  thstmdc  properties  of  nickel 
Ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  100  pg/L  * 


Frethwater  Aquatic  Life  .  *  toaehwater  Aquatic  Life  ~  . 

The  available  data  to  naphthalene  ‘  eveflabli  data  farnitrohenzen* 

indicate  that  acute  end  chronic  toxicity  indict  lethal  acute  trappy  so  froabwater 

to  freshwater  aquatic  life  at  aquatic  life  occurs  at  concaatretiona  as 

concentrations  as  low  as  2£Q0  and  420  *  low  as  27.000  pg/1  end  would  occur  at 
ug/l  respectively,  and  wotd^occur  at  * '  concentration,  among  sped..  \ 

lower  ooncentrations  among  spades  •  th**  ***  more  aenaitive  than  those 
that  are  more  sensitive  than  those*  tested.  No  definitive  date  are  available 

lutid  ~  concerning  the  chronic  toaddty  of 

v*  nitrobenaene  to  aenaitive  freshwater 
Saltwater  Aquatic  Life  aouS  tic  life. 

The  available  data  for  naphthalene  * /'  Saltwater  Aquatic  Life  *  *-A  -  • 

indicate  that  acute  toxidty  to  aaltwater  .  v  ,  -  .. 

aquatic  Ufa  occur*  at  wnfrf  tattoBi  ai.  *  avaflabia  data  for  nitrobenzene 

-.low  as  Z350  fig/1  and  would  occur  at .  “V-  kdicate  the  t*  cute  toxidty  tosaltwiter 
lower  concentratiana  among  spedpa  cqtwtie  Itfs  occma  at  concentrations  aa 
-that  are  more  sensitive  than  those  > .  ”  /  L 

tested.  No  data  are  avaflabia  concerning  {?T“  ^  ? 

the  chronic  toxidty  of  naphthalene  to  ~ „„ 

sensitive  saltwater  aquatic  life. .  .  i .  **,  *T*?f  .  umc*”,in* 

••*...  ■  ,yv, .  ..  the  chronic  toxicity  of  nitrobenzene  to  • 

Human  Health  ■■^^■  r  ^.'-J.  -‘]^v.V.'^r-  aeneitive  saltwater  aquetic  life.  . 

•  .*•  -  .4,  •*!*.*  "'-"“v;-:  if"?'*  v  '  V  ’v,r  .  •  *.  *.-■ 

Using  the  present  guidelines,  a  -  Jiumoa  Health  .  ■  ”.  'i 

satisfactory  criterion  cannot  be  derived  V  .  Jat  c^pariaonpuiposex  ^  - 

•«  ?•  trSSr*  ta  V*  -  -ui^SKt^XSriT  .  - 

the  availaUe  data  (or  naphthatena.  _  -criterion  levels  far  nitrobenzene.  Based 
Nickel  :  v  J  .  , available  toxidty  data,  lor  the 

,  .  .  i  »*.?- :-=<v  protection  of  public  health,  tha  derived 

FreehwvterAquaUcUfe^  ..^r  *- •  • ggj  »g/L  udng  available  .  r. 

For  total  recoverable  nickel  the  ?'-*  ^*Wol«pJle  date,  for  amttolling 
criterion  fin  pg/I)  to  protect  freshwater-'  •undeairabJe  teste  end  odor  quality  of 
aquatic  life  ea  derived  udng  the .  >  -  cabteni  water,  the  estimated  level  is  30 
Guidelines  is  the  numerical  value  given  ’  pg/L  It  should  be  recognized  that  _> 
by  e(0.76  (In  (bardnaujl  +U»J  asa  3A-  organoleptic  date  as  a  basis  for  -  . 

hour  average  and  the  concentration  (in'  -  establishing  *  water  quality  criteria 
pgA)  should  not  exceed  tiie  numerical  -  '  limitations  and  haveno 
value  given  by  e(0.7«fln  (herdnanll  •'  demonafrated  relationship  to  potential  • 
4JJ2)  at  anytime.  For  example;  at  y  i7  »dv*»e  human  haaltlrelleeta. 

hardnesses  of  SO,  toa  and  200  mg/1  aa  -  '*  •  Mltronbanola  -V  -  .  :  ~ 

CaOOrthe  criteria  aiy  56.  W.  and  ISO  .  '■ ^  .. 

.jag/L  respectively,  as^4-boor  averages, '<}.■  f neater  AquaUc Llje  ' 
and  the  concentrations  should  not  The  available  data  far  nitzophenols 

exceed  1,100, 1J0Q.  and  3.100  pg/L  '.*  •  •  indicate  that  acuta  toxicity  to  freshwater 


'exceed  1.100.  U80a  and  3.100  pg/1,  ':r;'  .v 
respectively,  at  any  gate.  ?*■ • 

'Saltwater  Aquatic  Life  "  : 

For  total  rvcovtrablt  nUfral  the  *  ;  ” . ' 
criterion  to  protect  saltwaler  aquatlc  life 
as  derived  using  the  Guidelines  is  7.1 
pg/1  as  a  24-hour  average  apd  The  T- * - 
concentration  should  not  excead  140  pg/ 

1  at  any  lima.  _  ....  .  ' 


aquatic  Ida  ocean  at  concentrations  at 
low  aa  230  pg/1  and  would  occir  ai 
lower  concentrations  among  spades 
thet  are  more  sensitive  than  those 
tested.  No  date  are  available  concerning 
the  chronic  toxidty  of  nitrophenola  to 
sensitive  freshwater  aquatic  Ufa  but 
toxidty  to- one  apedet  of  algae  occurs  at 
concentrations  as  low  as  150  pg/ L 

•  M—  3  2 


Saltwater  Aquatic  Life 

Tha  available  date  for  nitrophenola 
indicate  that  acuta  toxidty  to  aaltwater 
-  aquatic  life  occur*  at  concantretians  as 
low  as  4A30  pg/1  and  would  occur  at 
lower  concentrations  among  spadas 
that  are  more  sensitive  than  those 
tested.  No  date  an  available  concerning 
the  chronic  toxidty  of  nitrophenola  to 
sensitive  saltwater  aquatic  lift. 

Human  Health 

For  tha  protection  of  human  health 
from  the  toxic  properties  of  2^-dinitn>-o- 
crasol  ingested  through  water  and 
contaminated  aquatic  organisms,  tha 
ambiaat  water  criterion  is  determined  to 
be  13.4  pg/L 

Far  the  protection  of  human  health 
from  the- toxic  properties  of  2.44initro-o> 
cresol  ingested  through  contaminated 
aquatic  organisms  alone,  tbs  ambient 
water  criterion  Is  determined  to  be  745 
pg/L 

For  the  protection  of  human  health 
from  the  toxic  properties  of 
dinitrqphenol  ingested  through  water 
and  contaminated  aquatic  organisms, 
the  ambient  water  criterion  is 
determined  to  be  70  pg/L 

For  the  pro  taction  of  human  health 
from  the  toxic  properties  of 
dinitrophvnol  ingtated  through  ‘ 
contaminated  aqaatic  organisms  alone, 
the  ambient  water  criterion  la 
determined  to  be  HJ  mg/L 
,  Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  due  to  thataaufBciency  in 
the  available  data  for  mononi  tnophenol. 

Using  the  present  guidelines,  a 
satisfactory  criterion  cannot  be  derived 
at  this  time  doe  to  die  insufficiency  in 
the  available  data  for  tri-nitrophenoL 

NUroaamfaae  * 

Freshwater  Aquatic  Lift 

Tha  available  data'  far  nitrosamines 
indicate  that  acute  toxidty  to  fresh wate: 
aquatic  life  occurs  at  concentrations  as 
low  as  5.450 pg/1  and  would  occur  at 
lower  concentrations  among  species 
that  an  more  sensitive  than  those 
■  tasted.  No  data  are  available  concerning 
the  chronic  toxidty  of  nitrosamines  to 
aenaitive  freshwater  agnatic  life. 

Saltwater  Aqaatic  Life 

The  available  da  ta  for  nitrosamines 
indicate  that  acute  toxidty  to  aaltwater 
aquatic  life  occurs  at  concentrations  as 
low  as  3J00J0Q  pg/1  sod  would  occur  a 
lower  concentrations  among  spades 
that  *re  more  sensitive  than  those 
.  tested.  No  data  are  available  ooncernini 
the  chronic  toxicity  of  nitrosamines  to 
sensitive  saltwater  aquatic  life. 
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Human  Health  -  •'*  "7*>  ;  ’  ^  ’ 

For  the  maximum  protection  of  human 
health,  from  the  potential  carcinogenic 
effect*  due  to  expoeureof  n- 
nitroeodlmathyUmlne  through  iageetioa 
ol  contaminated  water  and 
soatamiaalad  aquatic  organisms,  the  • 
water  coocentretion  should  be  ‘ 
9UO  baaed  on  the  non- threshold 
assumption  fortfaie  chemical.  Howeverr 
aeio  level  may  hot  be  attainable  at  the  ' . 
proeent  time.  Therefore,  the  level*  which 
may  reeult  in  incremental  lacrea**  of  ; 
cancer  risk,  over  the  lifetime*  are  '  *'■ 
estimated  at  10~*.  UT*.  and  10*f.  The 
corresponding -criteria  ar*  14  ng/L  1.4  - 

ng/L  and  44  ng/L  respectively.  IT  the 
above  estimates  are  made  for 
consumption  of  aqua tic  organism*  only, 
a»^T«w«ig  consumption  of  water,  the 
levels  are  19&000  ng/L  16.000  ng/L  and 
ng/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  bo  calculated  by  use  of 
the  Guidelines.  The  risk  estimats  range 
Is  presented  for  information  purposes 
and  does  not  represent  an  Agency 
Judgment  on  an  “acceptable''  risk  leveL 

For  the  maximum  protection  of  human  . 
health  from  the  potential  cartdnogenlc  •• 
effects  due  to  axpoeme  of  n-- 
nttsoaodiethylamine  through  Ingestion  of  ' 
contaminated  water  and  contaminated  .-*t 
aquatic  organisms,  the  ambient  water 
concentration  should^ be  taro  based  on 
tbs  non-threshold  assumption  for  this  ...  T 
chemicaL  HoWever.  zero  level  may  not 
be  attainable  at  the  present  tima. 
Therefore,  the  levels  which  may  result  in 
incremental  increase  of  cancer  risk,  over 
.  the  lifetimes  are  estimated  at  10~<.'l0~-*. 
and  10"'.  The  corresponding  criteria  ar* 

6 ng/L  OJB  ng/L  and  006  ng/L  --  -.-j  V 
respectively.  If  the  above  estimates  are  . 
■»«<!«  for  consumption  of  aquatic  “ 

organisms  only,  excluding  consumption 
of  water,  tbs  levels  are  12.400  ng fl  1440  . 

'  ng/L  and  124  ng/L  respectively.  Other 
concentrations  representing  different  ' 
risk  levels  msy  be  calculated  byuse  of  ^  ‘ 
the  Guidelines.  Tha  risk  estimate  range' ' ' 
is  presented  far  information  purposes 
end  does  not  represent  an  Agency 
-Judgment  on  an  ‘’acceptable’  risk  leveL  ", 

-  Forth*  maximum  protection  erf  human  * 
health  from  the  potential  carcinogenic 
affects  due  to  exposure  in  n-nitrosodi-o- 
butylamine  through  ingestion  of  - 
contaminated  water  and  contaminated, 
aquatic  organisms,  the  ambient  water  ' 
concentration  should  be  sere-based  oo 
the  noo-lhreshold  assumption  for  this '  ;  *• 
chemical.  However,  sera  level  may  oof 
‘  be  attainable  at  the  present,  time. 
Therefore,  the  levels  which  may  result  la 
incremental  increase  of  cancer  risk,  oser 
the  lifetimes  ere  estimated  at  10~*.  10~*. 
and  10*  The  corresponding  criteria  are  . 


64  ng/1 6-4  ng/1  and  464  ng/L  *"■ 
respectively.  If  tit*  above  estimates  are 
mad*  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  ar*  5.868  ng/L  507  . 
ng/L  and  584  ng/L  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of 

-  (he  Guidelines.  The  risk  estimate  range 
is  presented  for  Information  purposes  ' 
mid  does  not  represent  an  Agency 
Judgment  on  ah  "acceptable*  risk  leveL 

-  For  the  maximum  protection  of  human 
'  health  from  the  potential  carcinogenic 

*  affects  doe  to  exposure  inn-  • 
aitrosodlphenylsmine  through  ingestion 
of  contaminated  water  and 

.  contaminated  aquatic  organisms,  tha 
ambient  water  concentration  should  be 
gam  based  on  the  non-threshold 
assumption  for  this  chemicaL  However, 
xero  level  may  not  be  attainable  et  the 
present  time.  Therefore,  the  levels  which 

-  may  result  In  incremental  increase  of 
cancer  risk,  over  the  lifetimerare 
estimated  at  10**  ior*  end  10* ’.  The 

;  corresponding  criteria  ate  40,000  ng/1 
iSOO  ng/1  and  490  ng/L  respectively.  If  : 
.  the  above  estimates  ar*  made  for 
i  consumption  of  aquatic  organisms  only.  * 

-  excluding  consumption  of  water,  the  . 
levels  at*  161.000  ng/L  18.100  ng/L  and  J 
IJJ10  ng/L  respectively.  Other 

•  concentrations  representing  different 
risk  levels  may  be  calculated  by  use  of. 
tits  Guidelines.  The  risk  estimate  range 

'  is  presented  for  information  purposes 
end  does  not  represent  an  Agency  _  *. 
Judgment  on  an  ’acceptable’  risk  leveL 

Far  the  maximum  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  exposure  in  n-  - 
nitrosopyiTolidine  through  ingestion  of  , 
'contaminated  water  and  contaminated 
aquatic  organisms,  the  ambient  water 
concentration  should  be  xero  based  on 
the  non-threshold  assumption  for  this 
chemical.  However,  xero  level  may  not  . 
be  attstnabie  at  the  present  time. 
Therefor*,  the  levels  which  may  result  is 
.  incremental  increase  of  cancer  risk,  over 
the  lifetimes  are  estimated  at  10*',  10~*. 
and  UT\  The  corresponding  criteria  are 
180  ng/1 16-0  ng/1  and  140  ng/L  - 
respectively.  If  the  aboya  estimates  ate 
mad*  for  consumptioo  of  aquatic 
organisms  only,  excluding  consumption 
of  water,  the  levels  are  919.000  ng/L 
91400  ag/L  and  9,190  ng/L  respectively. 
Other  concentrations  representing  .  - 
different  risk  levels  may  be  calculated 
by  use  of  the  Guidelines^  The  risk 
estimate  range  Is  presented  for 
information  purposes  and  does  oot 
sepresent  an  Agency  Judgment  on  a n 
"acceptable*  risk  level.  *  * 
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Feotechlorophenol 
Freshwater  Aquatic  Ufa 

lb*  available  data  for 
pentachlorophenol  indicate  that  acute 
and  chronic  toxicity  to  freshwater, 
aquatic  Ufa  occur  at  concentrations  as 
low  as  55  and  34  pg/l  respectively,  and 
would  occur  at  lower  concentrations 
among  s pedes  that  are  more  sensitive 
than  Ipote  tested.  . 

Saltwatar  Aquatic  Lift 

The  available  data  for 
pentachlorophenol  indicate  that  acute  J 
and  chronic  toxidty  to  saltwater  aquatic 
lift  occur  at  concentrations  aa  low  as  S3 
and  34  pg/L  respectively,  and  would 
occur  at  lower  concentrations  among 
spades  that  art  more  sensitive  than 
those  tested. 

Human  Health  ~  .  * 

For  comparison  purposes,  two 
approaches  were  need  to  derive 
criterion  levels  for  pentachlorophenoL. 
Based  on  available  toxicity  data,  for  the 
■  protection  of  public  health,  the  derived 
level  is  141  mg/L  Using  available  __ 
organoleptic  data,  for  controlling  • 

.  undesirable  taste  and  odor  quality  of 
ambient  water,  the  estimated  level  is  30 
Ml/L  It  should  be  recognized  that 
organoleptic  data  ee  a  basis  for 
establishing  s  water  quality  criterion 
have  limitations  and  have  no 
demonstrated  relationship  to  potential 
advene  human  health  effects.  ' 

.  Phenol  . 

Freshwater  Aquatic  Life 

The  available  data  for  phenol  Indicate 
that  acute-end  chronic  toxidty  to 
freshwater  aquatic  life  occur  at 
;  concentrations  as  low  as  10200  and 

*  2.560  pg/L  respectively,  and  would 
occur  at  lower  concentrations  among 

•  spades  that  are  more  sensitive  than 
those  tested. 

Saltwater  Aquatic  Li fe  • 

The  available  data  for  phenol  Indicate 
that  adite  toxidty  to  saltwatar  aquatic 
life  occurs  at  concentrations  at  low  as 
5.500  ug/1  and  would  occur  at  lower 
concentrations  among  spades  that  are 
more  sensitive  than  those  tested.  No 
data  are  available  concerning  the 
-  chronic  tvddty  of  phenol  to  sensitive 
saltwater  aquatic  life. 

Human  Health  ' 

Far  comparison  purposes,  two 
approaches  were  used  to  derive 
criterion  levels  for  phenol.  Based  on 
available  toxicity  data,  for  the 
protection  of  public  health,  the  derived 
level  is  3.5  mg/1.  Using  available 
organoleptic  data,  for  controlling 


Fad  arm!  KafUta r  /  Vol  48.  Kb.  PI  /  Friday.  November  29.  1960  /  Notices 


7933 


undesirable  taste  aad  odor  qoaBty  of 
ambient  water,  the  estimated  level  is  03. 
■g/l  H  should  ba  recognized  that 
organoleptic  data  as  a  basis  for 
establishing  •  water  quality  cadtarioa 
have  hndtabans  aad  tin  no 
demonstrated  relationship  to  potential  • 
adverse  <*■«■««  health  aflacts.  * 

Phthalate  Eaten 

*  '  *  « 

Freshwater  Aquatic  Ufe  ~  L~_  *  . 

The  available  data  for  phthalate  .*  *. 
asters  indicate  that  acute  and. chraolc 
toxicity  to  freshwater  aquatic  Ufa  occur 
at  concentration*  as  low  as  940  and  3  . 
ug/l  respectively,  and  would  occur  at 
lower  concentrations  among  spades 
that  ate  mare  sensitive  then  (bos* 
tested.  •  : 


Saltwater.  Aquatic  Life 

The  available  data  for  phthalaie 
esters  indicate  that  acute  toxicity  to 
saltwater  aquatic  liic  occurs  at 
eoncentratians  as  low  as  4944  pg/lamd 
would  occur  at  lower  eonoestratiaos 
among  apedes  that  are  more  sensitive 
than  those  tasted.  No  data  are  available 
concerning  the  rhronir  taxidty  of 
phthalate  esters  to  sensitive  aahwatsr 
aquatic  life  but  toxicity  to  one  apadas  of 
algae  occurs  at  concentrations  aa  low  as 
S.4  pg/L_.  ier-4v**  j. 

Human  Health  £  ■  *•*.,£*  .ft 

For  the  protection  of  human  health  ■  " 
■  from  the  nadeprepartiaa  of  dimethyl-  • 
phthalate  ingested  thrdogh  water  aad 
contaminated  aquatic  organisms,  the 
-  ambient  water  aiterion  is  determined  to 
be  313  mg  A  '•  v'  ;  *  \ 

For  the  protection  of  human  heafch 
from  the  toxic  properties  of  dimethyi- 
phthalate  ingested  through 
contaminated  aquatic  organlsaas  done, 
tbs  ambient  water  criterion  la  ^ 
determined  to  be  24g/L  v  *  -• 

For  the  protection  of  human’ health-  - 
-from  the  toxic  properties  of  diethyl- 
phthalate  ingested  through  water  and 
contaminated  aquatic  organisms,  the  *> 
ambient  water  criterion  h  determined  to 
be  390  mg/1.  •  u 

For  the  protection  oT  human  health 
from  the  Unde  properties  of  disthyl-  * 
phthalate  ingested  through  .  >t~. 

contaminated  aquatic  organisms  alone!  . 
the  ambient  water  criterion  Is 
determined  to-be  14 g/L..  '  j'\.  '  i 
For  the  protection  of  human  health 
from  the  toxic  properties  of  dibutyl- 
.phthalate  ingested  through  water  and 
contaminated  aquatic  organism*,  -the  . 
ambient  water  criterion  is  determined  to 
ba  M  mg /l.  4  ■ 

For  the  protection  of  human  health 
from  the  toxic  properties  of  dibutyi- 
phthalate  ingested  through 


tha  ambient  water  otterion  is 
determined  to  ba  194  mg/L 

For  tha  protection  of  human  health 
from  the  toxic  properties  of  <fr-t- 
•thylhexyl- phthalate  infested  through 
water  and  contaminated  aquatic 
organisms,  tbs  ambient  water  criterion 
it  determined  to  ba  IS  mg/L 

far  tha  protection  of  human  health 
■  from  tha  toxic  nrooerttes  of  di-2- 
ethylhexyl-phthalatelmfastad through  • 

1  contaminated  aquatic  organisms  alone, , 
tha  ambient  water  attadon  is  ■ 
determined  to  ba  90  mg/L 

Pnlychkrinaied  Biphenyls 

Freshwater  Aqua  5c  Life 

Jfat  polychlorinated  biphenyls  the 
criterion  to  protect  freshwater  aquatic 
Ufa  aa  derived  using  tha  u 

tun 4  pg/1  as  a  24-hour  avcrage^Tha  . 

•  available  data  indicate  that  acute 
toxicity  to  freshwater  aquatic  life 
probably  will  only  occur  at 

-concentrations  above  to  pg/1  and  that 
tha  24-hour  arrange  should  provide 
adequate  protection  against  acute 
tokidQr. 

Saltwater  AqiiaticUrs^  • 

"  ■'  •  ■  ’• 

_  Fnrpolydxlorinaled  biphenyls  the 
criterion  to  protect  aahvmterequelic  life 
ea  derived  using  the  Guidelines  it  0030 
pg/1  ea  a  24-boor  average.  The  available 
r.  data  Indicate  tha  taco  tt  taxidty  to 
’  saltwater  aquafSclifc  probably  wih  only 
occur  at  ccooeirtiutinns  above  10  pg/1 
and  dial  tha  24-hour  average  should  - 
provide  adequate  jmtectioo  against 
acute  Undetty •„  - 

,  Human  He^^^l  *  r  ^  1  .. 

For  the  majrfiiwm  protection  of  human 
health  from  thepotential  carcinogenic 
-effects  due  to  exposure  of  FCBs  through 
.  ingestion  of  contaminated  water. and 
contaminated  aquatic  organisms,  the 
ambient  water  concentration  should  be 
rzero  based  on  the  noo-threahold  *  - 
■■  assumption  for  this  chetnicaL  However, 
-zero  level  may  not  ba  attainable  at  the  '  . 
.  present  time.  Therefore,  the  level*  which 
-•  may  result  fat  incremental  increase  of 
.  cancer  riak  over  tha  lifetime  ere 
estimated  at  XT*.  XT*,  aad  lTVIJit  '. 
corresponding  mUaria  are -79  ng/l  OTB 
Vng/1  and  <0 07»  ng/l  respectively.  if  tbs 
-  above  estimates  are  made  ior 
consumption  of  aquatic  organiama.only, 
exploding  consumption  of  water,  tbs 
levels  are  Jtaqjh  SPO  ng7l  sad  4079 
ng A  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 

•  calculated  by  use  of  die  Guidelines.  The 
risk  estimate  range  Is  presented  lor 
information  purposes  and  does  not 


represent  an  Agency  Judgment  no  aa 
"acceptable'*  risk  IsveL 

Polynuclear  Aromatic  Hydrocarbons 
(PAHa) 

Freshwater  Aquatic  Ufe 

Tha  limited  freshwater  data  base 
available  for  polynuclear  aromatic 
hydrocarbons,  mostly  from  short- term 
biocon  can  tration  studies  with  two 
compounds,  does  not  permit  a  statement 
concerning  acuta  or  chronic  toxicity. 

.  Saltwater  Aquatic  Life 

The  available  data  lor  polynuclear 
aromatic  hydrocarbons  indicate  that 
acute  toxicity  to  saltwater  aquatic  life 
occurs  at  concentrations  as  low  as  300 
ug/l  and  would  occur  at  lower 
concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No 
date  art  available  concerning  the 
chronic  toxicity  cf  polynuclear  aromatic 
hydrocarbons  to  sensitive  saltwater 
aquatic  Ufa.'  . 

Hi 


Health 

For  the  Tnsxtmam  protection  of  human 
health  from  the  potential  carcinogenic 
effects  due  to  axpomre  of  PAHs  through 
ingestion  of  contaminated  water  and 
contaminated  aquatic  organisms,  the 
ambient  water  concentration  should  be 
zero  based  on  the  non-threshold 
’  assumption  for'this  chetnicaL  However, 
zero  level  may  not  be  attainable  at  the 
present  time.  Therefore,  the  levels  which 
may  result  in  in  semen ta]  increase  of 
cancer  risk  over  the  lifetime  are 
estimated  at  10“*, XT*,  and  XT7. The 
corresponding  criteria  are  29  ng/L  24 
ng/l  mid  20  ng/L  respectively.  If  the 
above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  311  ng/L  JU  ng/l  and  3.11 
*  ng/l  respectively.  Other  concentrations 
-representing  different  risk  levels  may  be 
calculated  by  use  of  tha  Guidelines.  The' 
risk  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  Judgment  on  an 
‘‘acceptable**  risk  leveL 

Selenium 

Freshwater  Aquatic  Life 

For  total  recoverable  inorganic 
selenite  tha  criterion  to  protect 
freshwater  aquatic  hit  as  derived  using 
tbs  Guidelines  is  99  pg/1  as  a  24-hour 
average  and  tha  concentration  should 
not  exceed  290  pt/1  at  any  time. 

The  available  oata  for  inorganic 
satenata  indicate  that  acute  toxicity  to 
freshwater  aquatic  life  occurs  at 
concentrations  ss  low  as  790  pg/1  and 
would  occur  at  lower  concentration* 
among  sped  as  that  are  more  sensitive 
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,  ftmtT  tested  No  data  are  available 

'  concerning  the  chronic  toxidty  of  ‘  - 
inorganic  sdenate  to  sensitive 
freshwater  aquatic  Ub.  ‘  %  . 

‘  Saltwater  Aquatic  Life  . 

‘  For  total  recoverable  inorganic  * ~ 

nimiH  the  criterion  to  protad  saltwater 
'  aquatic  Ufa  aa  derived  using  tha 
Guidelines  la  #4  pg/1  as  a  24-boor 
average  and  tba  ooacaatratiao  should .. 

•  oot  exceed  410  pg/1  at  any  time. 

•  No  data  are  available  concerning  tha 
.  toxidty  of  Inorganic  selenate  to*  •■»*.*' 
aaltwatar  aquatic  Ufa.,  ‘  'is*^-^  •  r-  ’,i 

Human  Health  _  • ' 

'  T]*  ambient  watar  quality  criterion 
far  selenium  U  recommended  to  be 
identical  to  tha  axtoMna  drinldns  watar  . 
standard  which  is  10  pg7L  Analysis  of  _ 
tba  toxic  effects  data  raouhad  la  a 
calculated  level  which  la  protective  of 
iiwm  health  against  tha  ingestion  of  ' 
contaminated  watar  and  cootaminatad 
aquatic  organism*.  Tha  calculated  value 
la  comparable  to  tha  present  standard. 
For  this  reason  a  selective-criterion  . 

-  baaed  on  exposure  solely  from.  v  , 

,  consumption  of  «J  grama  of  aquatic  .  . 


tie  consumption  of  6l5  grains  of  aquatic 
-  organisms  was  not  derived. 

Tetrechlofoethyleoe .  '  .  .  . 

Freshwater  Aquatic  Lift  .  *  ; 

*  .  •  • 

.  -  The  available  data  far 
I  tetrachloroetbylene  Indicate  that  acute 
.  and  chronic  toxicity  to  freshwater 
aquatic  life  occur  at  concentrations  as 
low asS&O  and  MO  pg/L  respectively. 

'-  and  would  occur  at  lower 
m  concentrations  among  special  that  are 
.  .  more  sensitive  than  those  tested. 

>  ~i  ’Saltwater Aquet/c Life  "  - 

The  available  data  for 
.  tetrechloroe thylsna  Indicate  diet  acute 
and  chronic  toiddty  to  saltwater  aquatic 
_  "  life  occur  at  concentrations  low  aa 
1A200  and  450  pg/L  respectively,  and 
-  would  occur  at  lower  concentrations 
among  spades  that  are  more  sensitive  ■ 
i  than  those  tested. 

,  •  •  A.r  „  :  *■ 

>  Human  Health  . ..  . 

M  .  For  the  msvtmmw  protection  of  human 
'  health  from  the  potential  carcinogenic 
.effects  due  to  exposure  of 
•"-"7  tetrachloroethyiene  through  ingestion  of  ■ 
>,4-  contaminated  water  and  contaminated  - 


■  —  ,  ■ _ ,  i  ■  i  wmiwiiniiw  water  ana  Bwam—aa  - 

organisms  ^  ;  r*^  aquatic  organisms,  tha  ambient  water 

-.-Silver  .  rT.r.j-  J+z  A  gwgg  concentration  should  be  aero  based  on 

:  •• 

*  -  For  freshwater  aqimtic  Ufa  tta.^- jr  •*£._-  be  attainable  at  the  present  time. 

•T  concentration  [In  pg/1)  of  total  v  Therefore,  the  levels  which  may  result  in 

*-  recoverable  silver  should  not  cxree  She  '  incremental  Increase  of  cancer  risk  over 
numerical  value  given  by  e{l72(ln  . Hfatime  are  estimated  at  10_‘.  1 0T\ 

:  (bardness)-&52)r  at  any  time.  For  and  10"T.7he  corresponding  criteria  are 

.  example,  at  hardnesses  of50.10a^J0  .  v.  g  pg/1.  q  jZ«/L  and  =08  pg/L  respectively. 
mg/1  as  CaCOr theconcratratioa of. .  jf  the  above  estimates  are  made  for 
total  wcovmbli  filvtr  bdouiq  not  •*  *■  consumption  of  laoatfc  organisms  only, 
exceed  1J.4JU  and  Wpg/lrespectiv^.  excluding  consumption  of  water,  the 
at  any  time.  The  avaflage  data  indicate^  ;  ggj  pg/L  845  pg/L  and  48  ~ 

.  -  that  chronic  toxidty  to  he^mellae^^t:  *g/L  respectively.  Other  concentrations 
aquatic  Ufa  may  occur  at  conc^itratfaas.  representing  different  risk  levels  may  be 
-  as  low  as  0.12  pg/L  •  .  - oucalaied  by  usa  of  the  Guidelines.  The  • 

•  .  Saltwater  Aquatic  Life  >»K«<*-fisk  estimate  range  is  presented  for-  * : 

For  saltwater  aqSatic  Ilfs  tha" '  ^  WonM““  P«Vo^s  snd  does  not  - 

concentration  of  ^1  mcoversbl.  .ilvef  -i‘ 

'  should  not  exceed  2J  pg/1  at  any  time,  «e^ub**  rilk  IeT«L;-;  ^7  .  7  ’. 

No  data  are  available  concerning  the  r  ' Thallium  '•*  "7-  '  *•" 

'  chronic  toxidty  of  silver  to  sensitive ' '  tjf- Si  * 

.  saltwater  aquatic  life,  ;  ^-.^^rK  ^neeh^rAqu^pfe.- .  .  r  - 
’  „  „  ...  ^  ’.  r  ^  The  available  data  for  thallium  *  ‘ 

'  Humam  Healthy indicate  that  acute  and  chronic  toxidfr 
The  ambient  water  quality  criterion,  ' to  freshwater  aquatic  lifs  occurst  ./ 
for  stiver  is  recommended  to  be  ~ •.•«’’>  .v.  concentrations  as  low  as  1.400  and  40  * 

,  identical  to  the  existing  drinking  water  ug/L  respectively,  and  would  occur  at  ' 
standard  which  is  50  pg/L  Analysis  of  -  lower  concentrations  among  spedes 
the  toxic  effects  data  resulted  is  a  -  -.*•■.  that  are  more  sensitive -than  those 
calculated  lavel  which  is  protective  of  >  ‘  tested.  Toxidty  to  oce  spedes  of  fish.  1 


aquatic  life  occurs  at  concentrations  as 
low  as  2.150  pg/1  and  would  occur  at 
lower  concentrations  among  spedes 
that  are  more  sensitive  than  those 
.Jested.  No  data  are  available  concerning 
_the  chronic  toxidty  of  thallium  to 
sensitive  saltwater  aquatic  life. 

Human  Health 

■  For  the  protection  of  human  health 
’  from -the  toxic  properties  of  thallium 
.  ingested  through  water  and 
'  contaminated  aquatic  organisms,  the 
•  ambient  water  criterion  is  determined  to 
be  13  pg/L  <  ■ 

For  the  protection  of  human  health 
from  the  toxic  properties  of  thallium 
Ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  45  pg/L 


health  against  the  ingestion  of  *  - 
contaminated  water  and  contaminated.:' 
aquatic  organisms.  The  calculated  value 
is  comparable  to  the  present  standard. 
For  this  reason  s  selective  criterion  . 
based  on  exposure  solely  from 


‘  tested.  Toxidty  to  oce  spedes  of  fish.  1 
•.  occurs  at  concentrations  as  low  as  2D 
jig/1  after  2. BOO  hours  of  exposure. 

Saltwater  Aquatic  life  "  - 

The  available  data  for  thallium 
Indicate  that  acute  toxidty  to  saltwater 
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Freshwater  Aquatic  Life  ~ 

* .  The  available  data  for  toluene 
indicate  that  acute  toxidty  to  freshwater 
aquatic  life  occurs  at  concentrations  as 
low  as, 17.500  pg/1  and  would  occur  at 
lower  concentrations  among  spedes' 
that  are  more  sensitive  than  those 
tested.  No  data  ate  available  concerning 
the  chronic  toxidty  of  toluene  to 
sensitive  freshwater  aquatic  life. 

Saltwater  Aquatic  Life  ~  ' 

.The  available  data  for  toluene  ' 
indicate  that  acute  and  chronic  toxidty 
to  saltwater  aquatic  life  occur  at 
concentrations  as  low  as  (L300  and  5400 
pg/L  respectively,  and  would  occur  at 
louver  concentrations  among  spedes 
that  are  more  sensitive  than  those 
tested.  • 

Human  Health 

For  the  protection  of  human  health 
from  the  toxic  properties  of  toluene 
ingested  through  water  and 
contaminated  aquetic  organisms,  the 
ambient  water  oitarion  is  determined  to 
bel4Jmg/L  . 

•  For  die  protection  of  human  health 
from  the  toxic  properties  of  toluene 
ingested  through  contaminated  aquatic 
organisms  alone,  the  ambient  water 
criterion  is  determined  to  be  424  mg/l 

Taxapbene  ^ 

^  •' *  .  •  .... 

Freshwater  Aquetic  Life  * 

For  toxaphene  the  criterion  to  protect 
freshwater  aquatic  life  as  derived  using 
the  Guidelines  is  0.013  pg/1  aa  a  24-hour 
average  and  the  concentration  should 
not  exceed  IA  pg/1  at  say  time. 

.  Saltwater  Aquatic  Life 

For  saltwater  aquatic  life  the 
concentration  of  toxsphene  should  not 
exceed  0470  pg/1  at  any  time.  No  data 
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era  available  eoaeeraiag  be  Uranic 
toxidty  of  toxaphsne  to  sensitive 
saltwater  aquatic  tile.  . 

Human  Health 

For  the  maximum  protection  of  bn 
health  tom  the  potential  carcinogenic 
effects  due  to  exposure  of  toxephene  - 
through  ingestion  of  contaminated  water 
end  contaminated  aquatic  organisma, 
the  ambient  water  concentration  should 
be  aero  based  on  the  noo-braahtild 
assumption  far  this  chemical  However,  ■ 
aero  level  map  not  be  attainable  at  the 
present  time.  Therefore,  be  levels  which 
may  result  tat  Incremental  increase  of 
risk  over  the  lifetime  are 
estimated  at  1<T*.  Hr*,  and  ltr’.The 
corresponding  criteria  ere  73  ng/l  J1  ■ 
at/l  and  SO  ng/l  respectively.  If  the  . '  • 
wove  estimates  ate  mads  for 
consumption  of  sqnetic  organisms  only,  - 
excluding  consumption  of  water,  be 
levels  era  7JS  ng/l  73  ng/i  and  SO  ng/l 
respectively.  Other  concentrations 
representing  different  risk  levels  msy  be 
calculated  by  nae  of  the  Guidelines.  The 
tide  estimate  range  is  presented  for 
information  purposes  and  does  not 
represent  an  Agency  Judgment  on  an 
“acceptable" risk levaL  .  V 

Trichloroethyleoe  . 

Freshwater  AquatScUfe  •  ;;  ' 

Tl»tniliUedetilipr^r..^vV;> 
trichloroethylene  in  diesis  bat  acute 
toxicity  to  freshwater  aquatic  life  occurs 
at  concentrations  as  low  as  45jD00pg/l  1 
and  would  occur  at  lower  . 

concentrations  among  species  that  are 
more  sensitive  than  those  tested.  No  : 
data  ere  available  cnmarmlng  the  •  • 
chronic toxldty  of  trichloroethylene  to  * 
sensitive  freshwater  aquatic  life  but 
advene  behavioral  effects  occurs  to  one 
species  at  concentrations  as  low  at 
zumpdir.  *  7 

Saltwater  Aquatic  Life  - 

The  available  data  for  *  '  • 

trichloroethylene  indicate  bet  acute' 
toxicity  to  saltwater  aquatic  life' occurs  * 
at  concentrations  as  low  as  2400  p g/1  '  • 
and  would  occur  at  lower  •*  - 

concentrations  among  spades  that  era  '  ' 
more  sensitive  than  those  tested.  No 
data  era  available  concerning  be-’  r- 
chronic  toxidty  of  trichloroethylene  to  ,/ 
sensitive  saltwater  aquatic  fife.  —  '. 

Human  Health  A  V 

For  the  maximum  protection  of  human* 
health  from  the  potential  carcinogenic 
affects  due  to  exposure  of  •• 
trichloroethylene  through  ingestion  of 
contaminated  water  and  contaminated  ’ 
aquatic  organisms,  be  ambient  water 

itratioa  should  be  zero  based  oo  ' 


be  noo>  thrash  old  assumption  for  this 
chemical.  However,  aero  level  may  not 
ho  attainable  at  the  present  time. 
Therefore,  the  levels  which  may  result  in 
toaumental  In  ovate  of  cancer  risk  over 
be  lifetime  era  estimated  at  10"*  10"', 
and  ID"’,  The  eorrespondingeriteria  ere 
27  pg/L  27  pg/l  and  77  pg/L 
respectively.  If  be  above  estimates  an 
made  for  consumption  of  aquatic 
organisms  only,  excluding  consumption 
$f  water,  be  levels  an  807  pg/l  807 
pg/l  and  ISO  pg/l  respectively.  Other 
concentrations  representing  different 
risk  levels  may  be  calculated  by  nee  of 

*  the  Guidelines.  The  dak  estimate  range 
is  presented  far  information  purposes . 
and  does  not  represent  an  Agency 
Judgment  on  an  “acceptable"  dak  level 

Vinyl  Chloride 

Fresh  water  Aquatic  Lift 

-No  freshwater  organisms  have  been 
tested  with  vinyl  chloride  and  no 
statement  can  be  made  concerning  acute 
or  shrank  toxidty. 

Saltwater  Aquatic  Life  - 

*Nd  saltwater  organisms  have  been 
.  tested  with  vinyl  chloride  and  no 
statement  can  be  made  concerning  ante 
or  chronic  toxicity.  . 

Human  Health'  “ \  * ; 

-  For  the  ■»«*»«»  protection  of  human 
hoelb  from  the  potential  carcinogenic 
effects  due  to  exposure  of  vinyl  chloride 
through  ingestion  of  oontamiaated  water 
and  contaminated  aquatic  organisms. 

-be  ambient  water  concentration  should 
be  aero  based  on  the  non-threshold 
assumption  for  this  chemical  However, 
lire  lard  may  not  be  attainable  at  the 

-  present  time.  Therefore,  the  levels  which 
'may  result  in  incremental  increase  of 
cancer  dsk  over  the  lifetime  on 
estimated  at  10"*,  10"*,  and  10"’.  The ' 
corresponding  criteria  are  20  pg/L  IS)  ■ 
pg/l  end  2  pg/l  respectively.  If  the 

~  above  estimates  are  made  for 
consumption  of  aquatic  organisms  only, 
excluding  consumption  of  water,  the 
levels  are  5746  ug/l  525  pg/l  and  527 
pg/l  respectively.  Other  concentrations 
representing  different  risk  levels  may  be 
calculated  by  use  of  be  Guidelines.  The 

•  risk  estimate  range  is  presented  for 
information  purposes  and  does  oAt  -  * 

-  represent  an  Agency  Judgment  on  an 

"acceptable’  risk  leveL  .  •  *. 

Zinc  & 

Freshwater  Aquatic  Ufe  . 

For  total  recoverable  line  the  criterion 
to  protect  freshwater  aquatic  Ufe  ae 
derived  using  be  Guidelines  is  47  pg/l 
as  e  24-hour  overage  and  the 
concentration  (in  pg/l)  should  not 
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exceed  be  numerical  value  given  by 
gwatis  imm4  *msh  any  time.  For 
example,  at  hardnesees  of  ta  100.  and 
200  mg/1  aa  CaCO>  be  concentration  of 
total  recoverable  zinc  should  not  cxceec 
120, 220,  and  870  pg/l  at  any  time. 

Saltwater  Aquatic  life 

For  total  recoverable  sine  tbs  criterioi 
.  to  protect  saltwater  aquatic  life  as 
derived  using  the  GaMalines  Is  88  pg/l 
as  a  24-hour  avenge  and  be 
concentration  should  not  exceed  170  pg 

*  1  at  any  time. 

Human  Health 

Sufficient  data  is  not  available  for 
.  zinc  to  derive  a  level  which  would 
protect  againrt  the  potential  toxicity  of 
this  compound.  Using  available 
organoleptic  data,  far  controlling 
.  undesirable  taste  and  odor  quality  of 
ambient  water,  tha  estimated  level  is  5 
mg/L  It  should  be  recognized  that 
organoleptic  data  as  a  oasis  for 

*  establishing  a  water  quality  criteria 
hava  limitations  and  have  not 
demonstrated  relationship  to  potential 
advene  human  health  affects. 

■-  Appendix  B— GahhSnes  far  Deriving 
Water  Quality  Criteria  far  the  Protectior 
:  of  Aquatic  Ufa  and  lie  Uses 

Introduction 

This  version  of  the  Guidelines 
provides  clarifications,  additional . 
details,  and  technical  and  editorial 
changes  in  be  last  version  published  in 
be  Fadsrsl  Register  (44  FR 15970  (Mard 
15. 1979)].  This  version  incorporates 
changes  resulting  from  comments  on 
previous  versions  end  from  experience 
gained  daring  VS.  EPA'e  nee  of  be 
previous  versions.  Future  versions  of  thi 
Guidelines  will  incorporate  new  ideas 
and  data  as  beir  usefulness  it 
demonstrated. 

Criteria  may  be  expressed  in  several 
forms.  The  numerical  form  is  commonly 
need,  but  descriptive  and  procedural 
forms  can  be  need  if  numerical  criteria 
are  not  possible  or  desirable.  The 
purpose  of  base  Guidelines  is  to 
describe  an  objective,  internally 
consistent  and  appropriate  way  of 
deriving  numerical  water  quality  criteru 
for  be  protection  of  be  nses  of.  es  well 
as  be  presence  of  aquatic  organisms. 

A  numerical  criterion  might  be 
.  bought  of  es  an  estimate  of  be  highest 
concentration  of  a  substance  in  water 
which  dots  not  present  e  significant  rial 
to  the  aquatic  organisms  in  be  water 
and  beir  uses.  Thus  be  Guidelines  are 
intended  to  derive  criteria  which  will 
protect  aquatic  communities  by 
protecting  most  of  be  spedes  end  beir 
uses  most  of  be  time  but  not 
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California  State  Water  Resources 
Control  Board,  1985, 

Interim  Guidance  for  Hazardous  Substance 
Site  Clean-up,  CWRCB  Resolution  No.  8^-26 
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